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“New Look” Features 
Integral-HP Motors 


Why should big integral-horsepower motors be 
appearance-styled when normally they are hidden 
within enclosures or tend to be concealed by dirt and 
grease during operation? Here are the reasons, as 
Louis Allis Company and its industrial design con- 
sultants, Sundberg and Ferrar, see it: 

1. On-the-shelf appearance influences sales. 

2. Cleaner factories are increasingly an objective 
in plant operations, and therefore motors are more 
frequently exposed to view. 

3. Industrial machines and equipment have them- 
selves been subjected to appearance styling; so it 
is logical that the motors, too, be similarly styled. 

The new Louis Allis motors, designed to conform 
to the revised NEMA frame sizes, have squared-off 
contours instead of the conventional round shapes. 


Twenty-Watt Output for 
Power-Type Transistor 

Now in pilot-line production, a power-type transistor 
developed by the Minneapolis-Honeywell Regulator 
Company is rated at 20 watts output—about 100 times 
greater than the output of transistors now commer- 
cially available. An effective means for heat dissipation 
is said to be the key to this development. 

Applications are seen in motors, valves, relays, and 
other equipment not previously susceptible to opera- 
tion with transistor circuits. MHR has already 
incorporated this transistor in a prototype aircraft 
electronic fuel gage. 


Electromedical 
Instrumentation 

Research activities explored in the recent Sixth 
Annual Conference on Electronic Instrumentation and 
Nucleonics in Medicine (jointly sponsored by the 
AIEE, IRE and the Instrument Society of America ) 
included diagnostic devices utilizing ultrasonic me- 
chanical waves; multichannel instrumentation; and 
positron-emitting isotope techniques. A session on 
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X-rays included papers on X-ray microscopy; special 
plotting instruments; instrumentation of single-plane 
and steroscopic X-ray motion pictures; and _ cine- 
fluorography. 

A group of five papers described various electronic 
instruments for blood measurements. Among. other 
papers one dealt with the application of analogue com- 
puter techniques to biological problems. 


Experimental 
Styrenes— 


A new class of polymers produced from methyl- 
styrene may have potential use in injection molding 
compounds, low-pressure laminating compounds, and 
surface coating resins, all marked by a superior degree 
of heat resistance. The basic methylstyrene is now 
being produced by a specially developed process in 
a pilot plant by American Cyanamid Company in its 
research laboratories at Stamford, Conn. Ultimate 
manufacturing plans are still under investigation. 

If commercial plans are carried through, it is ex- 
pected that the injection-molding compounds in par- 
ticular will find a range of application as wide and 
diverse as now enjoyed by polystyrenes. 


Mass Spectrometer 
Beam Regulator 

U.S. Patent No. 2,651,723 covers a mass spectrometer 
beam regulator able to maintain a constant current 
to a mass spectrometer beam collector where a large 
differential of potential exists between the collector 
and the mass spectrometer beam accelerating elec- 
trode. Essential elements of the device are as follows: 
Radio-frequency oscillator; means for modulating the 
oscillator as a function of the collected beam current; 
and means (controlled by oscillator output) for regu- 
lating the accelerating voltage applied to the beam. 

In another patent (No. 2,654,840) an electronic gen- 
erator provides pulses with a substantially instantane- 
ous rise time and a hyperbolic decay time. Essentially, 
this invention comprises a sawtooth pulse generator 
of the gas relaxation type. Still another patent (No. 
2,649,571) described an improved resistance-measur- 
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ing device especially suitable for measurement of re- 
sistances of a high order of magnitude. A ratio-arm 
bridge type circuit is utilized in this device. 

These three patents are part of the 21 patents cur- 
rently released by the Atomic Energy Commission for 
non-exclusive, royalty-free license. Some 614 patents 
have been so released since the AEC initiated this 
program for making nonsecret technological informa- 
tion available to industry. 


More on Color 
in Appliances— 

Porcelain enamel manufacturers anticipate a de- 
cided increase in the demand for color in several 
industrial fields, including appliances. (See EM 10- 
53/8). A reflection of this trend is the organization 
of a Color Manufacturers Division, comprising the 
producers of color oxides, in the Porcelain Enamel 
Institute. 

The new division will work closely with other PEI 
divisions and special committees on matters of color 
standardization, color matching, tolerances, specifica- 
tions and the like. It will also offer its cooperation to 
groups or organizations outside the Institute that may 
be studying porcelain enamel color applications in 
various products. 

Several appliance companies are experimenting with 
colored porcelain enamel finishes for toasters and 
flat-irons. Objective: Point-of-sales appearance appeal 
in competition with chrome finishes. 


Glass-Polyester Parts 
In Large Generators 

Semirigid glass-polyester materials of the heavily 
filled type are effectively applied by a leading manu- 
facturer in large d-c and a-c generators. Typical ap- 
plications: 

1. Main generator core slot wedges 

2. Main field and interpole coil washers 

3. Rotating field coil washers (a-c generators ) 

Reason for the selection of the glass-polyester ma- 
terials is an exacting requirement for thermal dimen- 
sional stability. 


Improved Vacuum-Cast 
Bearing Steel Alloy 


Greatly enhanced fatigue resistance is claimed for 
a new vacuum-cast steel alloy similar in composition 
to SAE/52100. The Vacuum Metals Corp., which ex- 
hibited this material at the National Metals Exposition 
recently, states that tests have shown that the num- 
ber of cycles leading to rupture at a given stress level 
has been increased by a factor of from 100 to 1000, as 
compared with ordinary bearing steels. 

Owing to its freedom from inclusions and stringers, 
this material is specially indicated for the production 
of precision bearings. In bearings made from this 
steel, up to a 50-per cent increase in allowable stresses 
for a given fatigue is reported. 
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New Fields for 


Rigid PVC Plastics 

More outlets for rigid unplasticized polyvinyl] chlo. 
ride plastics are sought by the year-old Thermoplastic 
Structures Division of the Society of Plastics Industry, 
Basic in this objective is a research program to estab. 
lish quality standards, definition of terms, and methods 
for welding and testing the PVC materials. 

Primary applications in equipment design are ip 
structural parts such as vents, ducts, and housings, 
Other important uses have been found in non-equip- 
ment fields, such as storage tanks. Essentially, rigid 
PVC has possibilities in many applications where 
metals are now used. 

The SPI group is also concerned with rigid struc. 
tures fabricated from polyethylene sheets. Here, too, 
work is underway on standard methods and nomen- 
clature. 


Human-Engineered 
Component Sources 


Have you designed or manufactured some equip- 
ment or component that has valid human-engineered 
elements? If so, you may want to submit technical bul- 
letins, also samples where appropriate, to Dunlap and 
Associates, Inc., Stanford, Conn., human engineering 
design consultants, who are in the process of organiz- 
ing a reference source file. 

Specifically, the Dunlap group is interested in infor- 
mation on products that the human operator or user 
sees, feels, hears, touches, sits on, moves, and so on, 
and which directly influence his performance. Exam- 
ples include: Switches, knobs, dials, control panels. 
instruments, switchboards, handles, microphones, and 
reflectors; lighting equipment; ventilating equipment. 

A similar design “museum” of human-engineered 
components and equipments is" already in use at the 
U. S. Navy Electronics Laboratory, San Diego, Calif. 


Isotopes—Test Tools 
for Vacuum Tubes 


Add to the growing use of radioactive tracers in 
research, the employment of isotopes for investigating 
the mechanism of vacuum-tube failure: 

As reported by the National Research Council of 
Canada, isotope tracers are used to measure the cath- 
ode coating as a means for determining failures caused 
by inadequate electron emission. By the use of highly 
purified nickel in the cathode, it has been already 
possible to preclude one type of failure found by 
tracer techniques. 


Vibration Pickup 
Calibrator 

Extensive use of vibration pickups for simultaneous 
monitoring of a large number of points has brought in 
its wake a serious problem of calibration. A need for 
a rapid, reliable calibration means over wide ranges 
of frequency and amplitude has been indicated. The 
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problem has apparently been solved through the de- 
velopment of a calibrator for vibration pickups and 
accelerometers by the National Bureau of Standards at 
the request of the Bureau of Ships that exhibits an 
accuracy of 5 per cent over the required frequency 
and amplitude ranges. 

A stable noncontacting displacement transducer of 
the mutual-inductance type constitutes the vibration 
sensing element of the NBS instrument. Vibration of 
a nonmagnetic conductive surface with respect to a 
probe containing two coils and carrier detector for the 
secondary winding generates an a-c component of 
output voltage proportional to amplitude of vibration. 
In normal use, this component is measured by a stable 
vacuum-type voltmeter. Reading is proportional to 
amplitude of vibration. Frequency range is 10 to 20,000 
cps; amplitude range from 10 microinch to 0.01 in. 
Acceleration range is 2x10-4G to 4x105G. 


Multi-Colored Spiral 
PVC Wire Insulation 


Swiss-developed machine extrudes spiral one-, two-. 
and three-color polyvinyl chloride wire insulation in 
one operation. Method is said to be an improvement 
over conventional construction necessary to obtain 
color codings. Wire is made in standard sizes approxi- 
mately equivalent to AWG Nos. 23 and 20, also to 
specification. Some 50 color combinations are avail- 
able. Dielectric and physical properties are those typi- 
cal of polyvinyl chloride. 

Machine is said to be covered by patents by the 
Swiss Insulating Works and is available for non-exclu- 
sive licensing. 


Expanding Use 
for DAP Resins 


Without much fanfare, a substantial degree of use 
for DAP (diallyl phthalate) molding compounds has 
developed for specialized applications. One big ad- 
vantage is the dimensional stability of these com- 
pounds when molded around metal inserts. Adhesion 
to metals is outstanding. 

Orlon- and Dacron-filled DAP compounds have been 
used to advantage on parts where tolerances are less 


than 0.0005 in. 


Printed Circuits for 
Laboratory Instruments 


Research engineers are often faced with the problem 
of producing specialized electronic instrumentation for 
laboratory purposes where the quautity is appreciable, 
but yet does not. warrant the time and cost of mass 
production. A solution may be found is the use of 
printed circuits. This conclusion is reached in an 
Atomic Energy Commission report (AECU-2142) 
originating at the Los Alamos Scientific Laboratory. 

The report is based on an evaluation of actual con- 
structions of printed-circuit laboratory instruments 
(amplifiers and oscilloscopes) and the application of 
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appropriate tests. It is indicated that the printed 
circuits are applicable to the type of instruments used 
in the laboratory. No “major obstacles were encoun- 
tered,” and the printed wire circuits “behaved as well 
as their conventional counterparts. 

Report AECU-2142 is available from the Office of 
Technical Services, Department of Commerce, Wash- 
ington 25, D. C., at 20¢ per copy. 


Nylon and Acrylic 
Plastics Electrets 

Continuing research in electrets is reflected in sey- 
eral reports during 1953. Among these, H. H. Wieder 
and Sol Kaufman, both of the National Bureau of 
Standards, discuss studies on electrets prepared from 
nylon and methyl methacrylates, both Lucite and 
Plexiglas. (Journal of Applied Physics, Feb., 1953.) 
Electrets were prepared under electric fields in the 
range from 19 to 36 kv/cm. Duration of tests extended 
to 2000 hr. With each material, electrets were suc- 
cessfully prepared. 

Current curve during the formation of the acrylic 
electrets was found to be similar to that observed in 
electrets made from carnauba wax, which is the mate- 
rial most frequently used in prior studies. With nylon, 
the formation current differs in shape owing to a 
higher conduction current. No overall criteria for se- 
lecting suitable electret materials are advanced, but 
it is indicated that a high volume resistivity (greater 
than 1014 ohm-cm) is essential. 

The authors recommend several future areas of work. 
An improved technique in space-charge measurements 
within solid dielectrics would be useful for an ade- 
quate electret model. Investigation of a wider class of 
dielectric materials is indicated as a subject for a 
future report. 


Capsule Notes on 
Research Reports 


“Survey, Characteristics, and Evaluation of High- 
Performance Magnetic Core Materials,” 44-page report 
sponsored by the Wright Air Development Center, Air 
Research and Development Command, USAF. Charts 
tables are included. Evaluates and compares magnetic 
core materials possessing wide frequency and flux 
density ranges. Several experimental and foreign core 
materials are covered. Available from Office of Tech- 
nical Services, Department of Commerce, Washington 


25, D. C. Price $1.50. Code No. of Report, PB111211. 


“Annual Report — 1953,” a 32-page report of the 
activities of the Research Division of the College of 
Engineering, New York University. During 1952 some 
88 projects were sponsored by private, industrial and 
government organizations. The Department of Electri- 
cal Engineering is engaged in research programs in 
specialized electronic measuring equipment, circuitry, 
broadband antenna development, network theory, 
power generation, servomechanisms, and computers. 
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Broadened Aspects of Control 


PUSHBUTTON CONTROL of motor-driven 
machines at first merely extended the 
length of man’s arm. Automatic cycle con- 
trol, initiated by pushbutton, was the first 
step to replace the thinking needed to 
follow an ordered sequence. Interlocking 
controls perform that function, and in 
recent years we have seen some marvel- 
ously complicated machine tools carry 
work pieces through a lengthy production 
cycle untouched by human hands. 

On such station-type machines dimen- 
sional control is largely mechanical 
through fixed-size cutting tools like drills, 
taps and reamers. Automatic size control 
has been applied on grinding operations, 
and contour turning from templates using 
electrical and electronic tracers also is well 
established. But such a robot is not readily 
adaptable to changing conditions. Com- 
plete freedom within the mechanical range 
of the machine is now envisioned with 
machines taking their varied orders from 
electrical signals stored on tape. As indi- 
cated in the article in November ELecrri- 
CAL MANUFACTURING, a_ skilled workman 
need only go through a complicated se- 
quence once to have it turn out accurate 
counterparts indefinitely. 

Means for robot transfer of work be- 
tween automatic machines have been 
spelled out in automation equipment—a 
term now broadened to include all phases 
of automatic production operations. Other 
elements to play a part include automatic 
gaging and inspection equipment and 
machines for assembling. The latest ones 
include power wrenching. Computers sup- 
ply the brain-work where selective assem- 
bly of similar pieces is necessary to estab- 
lish overall dimensional control. These 
principles will be exemplified in future 
articles. 

Thus it is apparent that all the elements 
for an automatic production system are 
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here, but each production unit is designed 
and built by separate manufacturers. De- 
sign of centralized control systems to tie 
these elements together is being handled 
on several levels. Where materials are 
being processed in bulk, the manufacturers 
of instruments and a whole new group of 
control panel builders have assumed that 
function. Consulting firms who in the past 
have designed and constructed such plants 
are now also designing the automatic con- 
trol systems to operate them safely. Where 
metal products have to be carried through 
processing stations, designers of automatic 
material handling systems are engineering 
the controls, as indicated elsewhere in this 
issue. 

In the past, production or tool engineers 
were responsible for layout of diverse 
machine tools in a line, but these mechan- 
ical men are not qualified by background 
to coordinate these newer systems involv- 
ing intricate electrical and electronic con- 
trols. Ford Motor Company, which coined 
the word “automation,” had to set up a sep- 
arate department to handle the design of 
such equipment since it was the electrical 
controls that made it click. Now manufac- 
turers who built to Ford blueprints are 
developing their own designs, including 
complete systems. Obviously, suppliers of 
control components are extending their 
engineering services in this direction too. 

Throughout its whole wide range, from 
the design of the control unit to the ulti- 
mate integration of control elements into 
finished machines or equipment, the sub- 
ject of control has been a foundation plank 
in the publishing platform and editorial 
program of ELecrricaAL MANUFACTURING. 
As basic design concepts of products ex- 
pand under the impact of new and sig- 
nificant developments in automatic con- 
trols, we shall continue to keep our readers 
informed. 
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Control of 


Automatie 


FIG. 1 (Right)—Junction 
of free track (in the lower 
part of the picture) with 
power chain. At the proper 
moment, the air-operated 
feeder releases, allowing 
the free trolley to move on. 
After moving a short dis- 
tance, the free trolley is 
picked up by a pusher on 


the power chain. 


FIG. 2 (Right, below) — 
Limit switch designed es. 
pecially for conveyor ap- 
plications. Switch features 
a long actuating arm and 
liberal over-travel to allow 
for position variations 
which are inevitable with 
moving trolleys. 


Conveying 


Systems 


Electrical interlock and traffic control circuits provide 


precise synchronization in a new type of conveyor system. 


Individual trolleys are dispatched, carried to any selected 


destination and stopped—without interfering even momentarily 


with the movement of other material on the same conveyor. 


A. J. Schenk, Chief Control Engineer 
Jervis B. Wess Company, Detroit 


POWER-AND-FREE is the name given to a modern type 
of overhead materials handling conveyor system which 
lends itself to automatic routing of individual work 
carriers. In this system, a power chain is supported 
on one I-beam and travels continuously. The “free” 
trolleys which support the material being transported 
move along a second track located below the first. 
Steel dogs or pushers riding along the power chain 
engage the free trolleys and propel them along the 
free track. The carriers are introduced into the sys- 
tem, moved to any desired station and brought to a 
stop on various branch track without affecting the 
continuous circulation of the power chain. 

The chief problems involved in the design of such 
conveyor control circuits relate to the synchronization 
of carrier movement with pusher position and the 
prevention of collisions between carriers at the various 
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stations where trolleys are transferred onto and from 
powered sections of the system. One such station is 
pictured in Fig. 1. This is a point in the system 
where the power chain comes into proximity with 
a branch of free track. Beyond this point, the power 
and free tracks parallel one another. Here, an air- 
operated feeder mechanism controls the movement 
of carriers from the free section into the power-and- 
free system. The feeder normally maintains a me- 
chanical barrier across the free track which prevents 
any carrier from moving beyond it. Under the control 
of electrical circuits, this barrier is removed when a 
pusher approaches the station ready to engage the 
carrier. The feeder operated by an air piston moves 
the carrier onto the power-and-free line into the path 
of the powered pusher, which picks up the carrier 
and conveys it to its destination. (In illustration shown, 
pusher is always empty when approaching feeder.) 

It is clear that proper timing is essential to the 
functioning of this type of feeder as well as to the 
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mechanisms employed at the various other loading 
and unloading stations. This timing is provided by 
limit switch interlocking circuits which yield the 
positive action necessary for synchronizing complex 
movements of this nature. 


Type of Limit Switches. Only two types of limit 
switches are used in the system. The first is a small 
unit of conventional design which is mounted at the 
various track switches to indicate when these are 
closed. However, the precision limit switch, which 
is used so widely on industrial equipment such as 
machine tools, is of little value in conveyor applica- 
tions. This is because conveyor systems are erected 
as structures in which loose tolerances are inherent. 
There is usually considerable play in the mounting 
of the trolleys and other components which actuate 
limit switches. To meet these conditions, a special 
limit switch, Fig. 2, was devised with an actuating 
arm of large size and liberal overtravel. Heart of the 


DECEMBER 1953 


OPERATING AIR CYLINDER 
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unit is a standard snap-action switch depressed by a 
spring-backed pivoted bar which is actuated by a 
wobble plate. Journal of the wobble plate is supported 
in ball bearings and the switch trip arm has a ball 
bearing follower on the wobble plate. This mechanism 
has shown good service in converting the large move- 
ments of the actuating arm to the small travel needed 
to depress the plunger of a precision switch. 

It has been found most economical from the stand- 
point of wiring and maintenace to use not more 
than four wires to a limit switch. Where additional 
contacts are required, relays are adopted. Ordinarily, 
the limit switches are furnished with flexible cord 
and a polarized plug. The cord is 30-in. long, 4- 
conductor rubber covered. The wires are connected 
to one normally open and one normally closed con- 
tact. Receptacles are pre-wired for the particular 
combination of contacts required at that point. All 
limit switches have a clamp-on mounting arrange- 
ment so that adjustments for timing and alignment 
can be made readily. In case of failure, defective 
switches can rapidly be unplugged and replaced by 
a pre-wired unit. 

Solenoid valves also are wired with a short flexible 
cord and plug. Hose connectors between air supply, 
valves and cylinders make the changing of solenoid 
valves for maintenance purposes a simple matter. 
Solenoid valves have provision for manual operation 
by a small rod through a hole in, the housing for 
maintenance checking. This permits determining 
whether trouble is electrical or pneumatic. 

The operation of limit switches requires a certain 
amount of mechanical movement. For selective op- 
eration, it is important that the limit switch be 
positively tripped by certain parts and yet remain 
out of contact with all other passing devices. Clear- 
ances available for selective controls are always close 
and are frequently an afterthought in the design. An 
example is the pusher tab shown in Fig. 1. This tab 
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SAT AAR ROYER UES, 
FIG. 4—This particular installa- 


tion serves the north and south 
ends of a 6-floor building. The 
destination is determined by a 
combination of the toggle switch 
for “north” and “south” and ro- 
tary switch floor selection. In 
addition, the letters EC mean 
“Empty Carrier” and EP, 
“Empty Pans on Carriers.” The 
latter two permit circulation of 
empty carriers and pans. When 
the operator at a station wants 
one of these, he presses a corres- 
ponding button that sets up the 
circuit to remove just one of the 


can project only about % in. from the trolley bracket 
which may be free to move % in. to either side. 
Operation of a limit switch by the tab would be 
impractical because it must also be cleared by the 
trolley brackets. 

To eliminate this problem, a special “wiper” cir- 
cuit has been developed. The wiper is an insulated 
brush adjacent to the conveyor and contacted by 
parts of the conveyor, carriers or insulated contact 
blocks. A circuit will be completed whether the wiper 
is just barely touched or is contacted with consider- 
able force. 

The wipers are used in various combinations with 
contacts to short circuit the secondary winding of a 
small transformer. The primary of this transformer 
is in series with the coil of a 110-volt relay. Although 
full voltage is maintained across the relay-transformer 
circuit, the relay coil remains de-energized because 
of the high impedance of the transformer on open 
secondary. When the secondary is short-circuited, 
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FIG. 3—Control panel for a single free loop 
with one loading and one unloading station. 
For maximum utility of standard panels, trans- 
formers mount on same hole spacing as relays. 






proper carriers. Control then re- 
verts to normal, selecting only 
those carviers dispatched to his 
station from other stations. Note 
also use of direct reading sym- 
bols on the selectors to minimize 
confusion. Turning selector auto- 
matically sets up the proper 
through 
contact blocks to match desired 


combination of path 


destination. This carrier thus has 
14 possible combinations. Twelve 
designate carrier for a particular 
station. Two provide for indicat- 
ing classes of carriers available 
to any stagion. 


primary impedance drops to a low value, admitting 
sufficient current to energize the relay. The short 
circuit path may be set up through ground through 
the metallic conveyor parts or along an insulated 
path through selector switches and contact blocks. 

The open-circuit secondary potential is less than 
20 volts so that the unguarded wipers do not con- 
stitute a safety hazard. The wiper is hinged so that 
accidental back up of a trolley cannot cause damage. 
To differentiate between pusher trolleys and _inter- 
mediate trolleys, pusher tabs are bolted to the 
former. It is these tabs that contact wipers to initiate 
a control action. Since the tab and chain are securely 
grounded, only one wiper is connected to the trans- 
former secondary. The other secondary terminal is 
grounded at the control panel, Fig. 3. 

The physical location of wipers and shoes is the 
basis for a coding system whereby carriers can be 
dispatched to any destination along the conveyor. 
Upon reaching the selected station, the carrier is 
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automatically switched to a siding or to another 
power-and-free system leading to a second area ot the 
plant. For such coding, two wipers are normally 
employed per station. Matching these are two shoes 
on each trolley. These shoes are insulated from the 
trolley but are electrically connected to one another. 
A carrier so equipped will bypass all stations in the 
system until it arrives at one where the wipers have 
been arranged to contact both shoes of that carrier. 
At this point transfer will occur. In some systems, 
each carrier may be equipped with identifying shoes. 
In others, perhaps only a small number may _ be 
furnished with shoes. These carriers can be used as 
“lead carriers” to guide a train of units to a particular 
station. The lead carrier is designed to cause the 
track switch to open while the last carrier in the 
train can be arranged to cause the switch to reclose. 

While shoes and wipers are fixed in position, it 
is possible to provide carriers whose destinations can 
be changed at the will of the operator. In one system, 
carriers are provided with simple selector switches 
covering 28 different locations. The carriers of this 
system are equipped with eight shoes. Some two of 
these shoes are contacted by wipers at every station 
along the route. Which two shoes are contacted at 
any particular station, of course, depends on the 
physical arrangement of the wipers at that station. 
The function of the selector switch is to connect 
the eight shoes electrically in any desired combination 
of two. The setting of the selector switch, therefore, 
determines the station at which transfer of the carrier 
will occur. The carrier shown in Fig. 4 is part of a 
system having 14 possible combinations. 


Basic Functions. In the power-and-free system, a 
minimum of control is required for the main con- 


with a carrier, 


l See Drawing on Next Page function. 


the switch does not 


veyor drive.* The power chain normally moves con- 
tinuously at constant speed and is interrupted only 
when trouble occurs. The flexibility of the system 
depends for the most part on the ingenious design 
of the control circuits associated with the automatic 
operation of the various switching points. Accompany- 
ing this article are detailed descriptions of the five 
basic circuits involved. These cover the following: 

1. Loading Station. At loading stations, air-operated 
track switches transfer carriers from sidings onto the 
main line. Proper timing is essential to prevent car- 
riers from interfering with traffic already moving 
on the power and free system. 

2. Time-Delay Feeder. This device controls the 
speed of carriers rolling freely along an_ inclined 
track by stopping them momentarily and restarting 
them slowly. Since carriers will either accelerate or 
stop, the farther they roll, the faster they go. Speed 
is controlled by making shorter free runs between 
control points. 

3. Automatic Unloading Station. Here, certain car- 
riers are removed from the main line and placed 
on sidings. The destination coding determines which 
carriers are transferred at any given station. 

4. Pushbutton Unloading Station. The transferral 
of carriers can be initiated by a human operator. 
While selection is manual, the actual switching func- 
tion is fully automatic. With this arrangement, des- 
tination coding is not employed. 


5. Junction of Free with Power Line. At certain 
points a free line feeds into the end of a power chain. 
At such points, too, the entry of carriers must be 
synchronized with pushers on the power chain. O00 


*See ‘“‘Matching Loads and Speeds on Conveyor Drives’, by A. J. Schenk, 
ELectricaAL MaNuracturinc, August 1953, pages 90-96. 


relay CR-12. Then, the solenoid valve 
shifts, admitting air to the operating 


Basie 
Loading 


Station 


AT LOADING STATIONS, Carriers are 
transferred from sections of free track 
or sidings to powered sections by 
means of track switches. Air cylinders 
controlled by a solenoid valve actuate 
the track switch and feeder. 

The basic problem here is to pro- 
vide automatic controls that will 
guarantee entry of the carrier in syn- 
chronization with the traffic on the 
powered section. The carrier must be 
switched only when an unoccupied 
pusher trolley is in the vicinity. If 
the pusher trolley approaching the 
loading station is already engaged 
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To begin the loading operation, 
the carrier is moved manually or auto- 
matically into engagement with the 
feeder. Here, the carrier trips limit 
switch LS-12 and is mechanically 
held from further movement by the 
feeder arm. At the proper moment, an 
air cylinder will open the track switch 
and move the feeder arm forward 
and clear allowing the carrier to roll 
down the incline and onto the pow- 
ered section. At the same time, the 
other end of the feeder arm comes 
into play to restrain any following 
carriers from rolling through the 
switch. 

While the circuit to the coil of 
operating relay is completed through 
LS-12, the high primary impedance 
of transformer TRF-12 prevents ener- 
gization of the operating relay by 
limiting current to a low value. When 
a pusher comes into position, a tab 
on the pusher contacts wiper WI and 
short circuits the transformer second- 
ary. The resulting drop in primary 
impedance permits actuation of 


end of the cylinders. The carrier 
moves onto the powered section be- 
fore the pusher trolley, which then 
propels it along the route. As it 
clears the track switch, the carrier 
trips LS-13, de-energizing the coil of 
the operating relay. Air is directed 
to the opposite end of the cylinders, 
opening the switch and resetting the 
feeder arm. 

If a pusher is already engaged with 
a carrier as it approaches the switch, 
limit switch LS-15 would open to 
prevent actuation of the operating 
relay. This avoids the possibility that 
a carrier might move onto the pow- 
ered section and collide with another 
carrier. Limit switch LS-15 is held 
operated before and after pusher tab 
contacts WI. 

A safety circuit is incorporated to 
shut down the conveyor if the track 
switch does not fully close for some 
reason. The normally closed limit 
switch LS-11 is held open only when 
the track switch is properly closed 
and aligned with power line. If 
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relay 


Solenoid 
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CR-22 


Blocking 


relay 
CR-22 


LS-11 remains open when a carrier 
engages LS-15 or a pusher tab con- 
tacts wiper W-2, the circuit to relay 
coil CR-11 is completed. This safety 
relay, then opens the conveyor oper- 
ating circuit, stopping the conveyor 
and preventing damage. The con- 
veyor is started up again automati- 
cally when the fault has been cleared 
allowing the track switch to close 
and operate LS-11. OQ 


2 See Drawing Left Below 
Time-Delay 


Feeder for 


Free Track 


On LONG seEcTIONS of sloping free 
lines used for temporary storage it is 
customary to insert one or more time- 
delay feeders to slow the movement 
of the rolling carriers. Another func- 
tion of these feeders in some systems 
is to prevent one carrier on the free 
track from overtaking and colliding 
with another carrier. The feeders con- 
sist of barrier arms that are extended 
across the track and retracted after 
a certain time lag. A pneumatic cyl- 
inder operates these barriers. 

Referring to the accompanying dia- 
gram, feeder F-2] is normally in 
position across the free track. Any 
carrier moving along this track is 
stopped by the «feeder arm. At the 
same time, the carrier trips limit 
switch LS-21, thus energizing time 
delay relay TDR-21. When this relay 
times out, the N.O.-T.C. contacts 
close to complete the circuit to the 
blocking relay CR-22. Now, the sole- 
noid valve is thrown across the line 
through a set of CR-22 contacts. The 
air piston retracts the feeder and the 
carrier is allowed to proceed. The 
time delay relay is de-energized by 
the normally closed CR-22 contacts 
but a set of holding contacts keep 
voltage across the coil of the block- 
ing relay. 

When the carrier leaves the feeder, 
LS-21 is released cutting-off current 
to the solenoid valve and causing the 
feeder arm to drop back across the 
track. Note that the blocking relay 
continues to hold until the carrier has 
moved far enough to trip limit switch 
LS-22. Therefore, a second carrier 
reaching the feeder immediately after 
the first has left will trip LS-21. But 
the time delay relay does not begin 
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timing out because the normally 
closed CR-22 contacts are still open. 
This feature is incorporated to pre- 
vent the feeder from freeing the sec- 
ond carrier until the first has reached 
a safe distance away. 

When the moving carrier trips 
LS-22, the blocking relay is de-ener- 
gized readying the feeder tor the next 
cycle. If another carrier is already at 
the feeder, the momentary opening of 
LS-22 resets the normally closed con- 
tacts of the blocking relay, at which 
time the circuit to the time delay 
relay is again completed. If the line 
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ahead of LS-22 is filled, the last car- “Power and 
rier released from the feeder will not LS-5 ee 
operate LS-22 until a carrier has been / 
removed farther along line. O OO ke ° ---=---=~ 110 volt - 60 cycle VES 1 
Disconnect switch ; 
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ontrol 
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carriers are transferred from a power 
and free section onto a free section 
or siding by means of a track switch. 
The pneumatically operated switch is 
under the control of an electric cir- 
cuit that assures proper transfer of 
the carriers. Each switching station is 
distinguished by a particular arrange- 


Conveyor oper- 
ene circuit CR-1 


Feeder 






Free track - 





——— [=a 


, ( “free section 
ment of the wipers WA and WB, / w-3 
which are physically located in con- | 
formance with an established pattern | 


or code. Two grounding shoes are at- 
tached to every carrier in the system. 
A carrier can be made to transfer at 
any desired station by so mounting its 
shoes that they contact both wipers 
associated with that station. When 
this occurs, a short circuit is placed 
across the secondary of transformer 
TRF. The operating relay, the block- 


/ Power chain 


f 


t ~--------------- 110 volt -60 cycle a-¢ -------------- 


Disconnect switch 


Power 

ing relay and the solenoid air valve wu = 
are energized in sequence. The air 
piston opens the track switch (shifts a sical den ne CR-12 ania 
the switch into contact with the free m0 WDD o4-8 2 —. 
line) and the carrier rolls down the w3 Off 
inclined branch line to the hand stop. 

After moving clear of the track Tab on-- 4 
switch, the carrier strikes limit switch - pusher dog “= 
LS-3, breaking the circuit to the oper- }--— 
ating relay, which leads to the closing ena CR-12 
of the track switch. Even should an- IL Solenoid 
other carrier destined for this station ve 


contact the wiper before the first 
carrier has moved past a safe dis- 
tance, the track switch will not func- 
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tion. A pair of normally open CR-3 
contacts hold the blocking relay, ener- 
gized until the transferred carrier has 
tripped limit switch LS-3. The oper- 
ating relay and solenoid valve circuits 
are ineffective as long as relay CR-3 
is energized. The second carrier thus 
bypasses the station and is circulated 
through the system until there is room 
available on the free track. 

Normally open limit switch LS-1 
is incorporated as a safety device and 
is held open only when the track 
switch is fully closed and the free 
line is isolated from the power and 
free system. If for any reason the 
track switch remains open after a 
switching operation, the safety relay 
will be energized when a following 
carrier trips limit switch LS-5. The 
safety relay functions to open the 
conveyor operating circuit. As soon 
as the track switch shifts back and 
is clear of the main line, the safety 
relay is de-energized and the con- 
veyor restarts automatically, C O 0 


5 See Drawing at Right 


Pushbutton 
Unloading 


Station 


THE UNLOADING FUNCTION can also be 
put under the control of a human 
operator. In such cases, the modified 
circuit above is employed. Wipers 
are absent since the operator deter- 
mines which carriers are to be trans- 
ferred. When a carrier on the power- 
and-free line approaches the station 
for which it is intended, the operator 
presses the pushbutton, energizing the 
selector relay. Then, the trolley trips 
limit switch LS-4 and the operating 
relay, blocking relay and_ solenoid 
valve are activated in sequence. As 
on the completely automatic cycle, 
the track switch opens and the car- 
rier rolls onto the siding. By action 
of limit switch LS-3, the operating 
relay is de-energized and the track 
switch closes. The switching circuit 
is made inoperative until the trans- 
ferred carrier trips LS-2, indicating 
that there is space on the free track 
available for another carrier. If the 
track switch is not fully closed after 
the switching function, the conveyor 
will be stopped when the next car- 
rier contacts switch LS-5. Ooo 
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A, See Drawing on Page 91. 
Loading into 
End of Main 


Conveyor 


AT CERTAIN LOCATIONS, a free track 
meets with a power chain. Carriers 
must be introduced at the junction in 
synchronism with the pushers on the 
power chain. This is accomplished by 
means of an_ air-operated feeder 
mechanism, consisting of a_ barrier 
across the free track which is moved 
forward and clear at the proper mo- 
ment. A feature of the meeting of a 
power chain with a free section is a 
“quick drop” on the power rail. This 
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rail is elevated several inches for a 
short distance before the feeder sta- 
tion. The purpose of this elevation js 
to enable the pushers to clear the 
feeder arm as they pass, permitting 
feeder operation to be blocked out if 
required. After passing the feeder, 
the power rail drops abruptly so that 
the pushers will engage any carriers 
introduced into the path of travel. A 
carrier entering the feeder station trips 
limit switch LS-12 and is stopped 
by the feeder arm. When a _ pusher 
reaches the proper position, a tab on 
the pusher contacts wiper W-3 and 
short circuits the secondary of trans- 
former TRF, admitting sufficient cur- 
rent to energize the operating relay. 
The solenoid valve is in turn actuated 
and the carrier is propelled by the 
feeder arm into the power-and-free 
section where it is picked up by the 
pusher. As the carrier leaves the 
feeder, limit switch LS-12 is released 
and the operating relay circuit is 
broken and the feeder is reset. © OO 
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Springs 


For Optimum Performance 


Effective procedure for selecting the type of 
oD d 


spring and determining load conditions; logical 


steps in design and form for specifications. 


Frank A. Votta, Jr.. 9 Chief Engineer 


HuNTER SPRING COMPANY 


ALTHOUGH both physically and functionally among the 
simplest parts of any device, the helical compression 
or extension spring frequently requires a dispropor- 
tionate amount of the designer's time and energy 
either in initial design stages or in trouble shooting 
following assembly difficulties or performance failures. 
Such difficulties usually occur because the designer 
has not followed the two basic guides to effective 
spring design (1) know all application requirements, 
and (2) use a simple, logical design procedure. Insuf- 
ficient information about spring characteristics de- 
termined by the mechanism means guesswork, hit- 
and-miss design and unnecessary production and 
operating problems. A confused, unorganized design 
procedure (or no procedure at all) breeds imprac- 
tical, unworkable and even impossible designs. 

Following is a discussion of the various elements 
of effective spring design—from selection of the spring 
type to use of a specification form. 


Select the Type of Spring. Of the many standard 
and special types of springs, the compression and 
close-wound extension springs are by far the most 
commonly specified. A helical compression spring 
stores energy by being compressed along the axis of 
winding. When permitted to release the stored energy, 
the springs expand in length and exert a pushing 
force. On the other hand, helical extension springs 
store energy by being stretched along the axis of 
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winding. When permitted to release this energy, the 
springs contract in length and exert a pull. The selec- 
tion between a compression or a close-wound exten- 
sion spring is usually obvious. 

Most of the following discussion will be concerned 
with compression and close-wound extension springs. 
Open-wound extension springs are designed very 
much like the close-wound variety. The choice be- 
tween close-wound and open-wound extension spring 
is not always obvious, depending on such factors as 
space available, gradient and load-at-length. 


Physical and Behavior Requirements. As prerequi- 
sites to actual spring design, the designer must first 
determine the physical and behavior characteristics 
determined by the particular application. Physical re- 
quirements include maximum and minimum dimen- 
sions, types of spring ends, spring material, finishes, 
method of attachment, and even direction of wind. 
Behavior requirements may include loads-at-length, 
number of operating cycles, and gradient. 

The basic behavior characteristics are primary oper- 
ating load at length (P at L), direction and extent of 
spring motion F, and second load. Second load may 
be expressed indirectly in terms of spring gradient 
or free length. More than one load specification must 
usually be determined in order to establish the load- 
deflection characteristics required. 

The load-deflection curves of a compression spring 
in Fig. 1, page 96, show eight possible ways of estab- 
lishing the load-deflection characteristics. In the first 
case a, secondary load is not given but may be cal- 
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Two Case 
Histories 


WHEN A SPECIFIC spring application 
involves a large number of repeated 
loadings the endurance strength of 
the spring material is a primary 
factor in the first design step—se- 
lecting the maximum level. 
The compression spring shown here, 
used on an ITE mechanical rectifier, 
is a good example. On the other 
hand, requirements for stability or 
freedom from change in calibration 
over long periods of time call for a 
different design approach, as in the 
second example cited here for a pair 
of springs in an ITE selective over- 
current trip. 


stress 


Compression Spring for 
High Endurance 
High-current d-c power for indus- 


trial purposes from a-c lines is sup- 
plied in ITE mechanical rectifiers that 





Heavy compression spring is designed for unfailing life under millions of loadings; 
the two extension springs are close-tolerance types for calibrated service; all are 
used on equipment designed by ITE Circuit Breaker Co., Philadelphia. 


contact operating Over 200.000. times 
per hour, or 2 billion 
for the life of the equipment, contact 
springs had to be designed to avoid 
failure, loss of pressure or bouncing. 

Moving contact 
against lower end of spring in the 
exploded 
bridging the two rectangular station- 


times a year 


view is a 


Design Specifications for 
Extrusion Springs 





develop full-load efficiencies of 95 to ary contacts 
97 per cent. The equipment incor- the 
porates a motor-driven switch oper- 
ated in synchronism with the a-c 
frequency, making and breaking at 
the instant of zero current. Contacts 
thus serve primarily as conductors, — the 


not as circuit interrupters, and cur- 


moving 


culated from the known P., Ls, F and free length H. 
In diagrams b and c, gradient K is an important re- 
quirement, rather than free length. The double-load 
requirement illustrated in d is common but for some 
applications may be replaced by specification of 
P,max and P,min such as shown at e. Specifications 
f and g represent springs in which change in load 
with deflection must be as small as possible. At h 
the application demands a load P, at L, and a fur- 
ther deflection F with minimum stress after deflection. 


How to Determine Primary Load. Although deter- 
mination of primary load appears to be a simple 
mechanical procedure, it cannot always be directly 
measured or calculated. An incorrect load specifica- 
tion, of course, negates even the most effective design 
procedures. There are four common approaches in 
determining primary spring load either directly or 
indirectly: 

1. Test a model of the device in which the spring 
will be used. 

2. Calculate the required loads from known phys- 
ical and operating factors. 

3. Try sample springs in the device. 
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which are 
bottom of 
The spring design problem required 


contact 
pressure with no bounce and no fail- 






\ B 

Wire diam, in. 0.025 0.032 

shown — seated OD, in. 0.245 0.28] 

Tolerance in. 0.010 0,007 

ring of silver Final lengths, in. 2.5 2.75 
Final load, |b. 2.3 1.7 

mounted on Load tolerance, |b. 0.140 0.360 
phenolic housing. Gradient, lb. per in. 2.0 3.1 


the lowest possible mass and careful 
alignment to avoid bouncing. 
Function of the spring is to reseat 


details are given in Fig. 3 in the text. 


Ib Calibrated Extension Springs 


under 200 


Selective tripping for a-c power 


rents as high as 10,000 amp can be ure. Design developed employs oil- supply circuit breakers provides means 
handled. tempered silicon-chrome steel with a for automatic sectionalizing so the 

The current-carrying function of maximum stress of 85,000 psi. Wire affected circuit can be isolated without 
the contacts requires accurately main- diameter is 0.207 in. and ends are taking power off of other circuits. 
tained contact pressure. With each squared and ground. Other design The desired overload-time character- 


e 
1, Estimate on the basis of prior experience. 
Calibrated weights with cord and pulley arrange- 

ments traditional testing production 

models to determine spring load. Today, however, 

there are precision instruments, such as that in Fig. 2 

measuring spring load in a relay, which directly meas- 

ure and indicate force. 
Calculation of 


are tools in 


where , the 
spring is to be loaded by hydrostatic pressure, simple 
masses, inertial impact, centrifugal force or other 
easily defined forces. The most frequent source of 
error in calculation is in incorrect estimation of fric- 
tion effect. . 


force is recommended 


When a given sample spring is known to be satis- 
factory or nearly satisfactory in operation, load tests 
on the spring can provide an excellent basis for de- 
sign. A major drawback in the use of sample springs 
is the high cost of collecting a sufficient variety of 
sample springs or of coiling a special spring series 
for test. A calibrated adjustment for the operating 
length of the trial spring may provide a means of 
establishing the true limits for load requirements. 

Estimation can be practical and accurate when the 
device being designed is similar to other mechanisms 
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A synchronous motor switches the 
contacts to convert a-c to d-c in this 
ITE mechanical rectifier. The com- 
pression spring must firmly close the a 
bridging contact without bounce 2 
billion times a year. 


istics require adjustment for actual 
circuit conditions—an adjustment that 
may be critical and must not change 
with time. 

In the ITE device shown here, a at 
liquid-displacement dashpot provides 
an inverse-time delay with time ad- 
justment controlled by two tension 
springs. Each spring restrains an 
armature energized by an overcurrent 
coil, one for long-time and the other 
for short-time delay. A dashpot and 
cycle timer together determine the 
length of the time delay, but each 
spring determines the current valu 


which the 
move. 


of pick-up current. 


well under 5000. 


with which the designer has considerable experience, 
particularly where the device is in a series subject to 
interpolation. Whatever method is found most con- 
venient and accurate, it is better to establish both 
the least load which will operate the device and the 
greatest load which can be permitted rather than a 
single intermediate load which is acceptable. The de- 
signer then knows the permissible range of loading 
and is permitted more freedom in designing the spring 
for minimum cost. 


Following a Logical Design Procedure. The most 
important single factor in designing springs for op- 
timum performance is not mathematical ability or 
intuition but is a design procedure which considers 
in proper order all relevant factors and which includes 
the required checks and balances at the right points. 
Kither direct use of the basic spring formulas or out- 
and-out guesswork can be very discouraging. There- 
fore, it is recommended that the designer use a step- 
by-step design procedure, whether developed by his 
Own company or supplied by a spring manufacturer. 
With the realization that initial spring designs fre- 
quently are impractical or impossible, veteran spring 
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armature 
Adjustment knobs extruding 
through the relay nameplate are cali- 
brated for spring settings in terms 
Load-deflection 
rates for each spring must be held For these springs 18-8 | stainless 
accurately and any set or relaxation wire was 
in the spring would obviously change 
the calibration. The total number of 
operating cycles, however, is small 





Separate calibrated spring adjustments 
are required for the two ranges in the 
ITE selective overcurrent relay. Ten- 
sion springs must retain initial cali- 
bration precisely. 


starts to 


selected with working 
stresses under 100,000 psi at maxi- 
mum extensions. Details of the design 
are given in the table on the opposite 


a a 


page. 





designers precede use of a step-by-step design pro- 
cedure with faster mental or scratch-pad approxima- 
tions to determine immediately whether or not the 
proposed spring will satisfy limitations set by appli- 
cation requirements. Thus, it may be found initially 
that the solid height is too large or that the specified 
deflection is less than the primary operating length. 


There are five phases in a well-constructed proce- 
dure tor designing compression springs: 

1. Determine the maximum stress level at which 
the spring can operate for the given material, stress 
range and number of cycles. 

2. Determine the wire diameter required to produce 
the specified load without exceeding the maximum 
stress level. 

3. Calculate the number of active coils in order to 
determine solid height of the spring. 

4. Determine normal manufacturing variations in 
free length, mean coil diameter, gradient and load. 

5. Check the results in Steps 1-4 with specified 
application requirements: 

a. Maximum calculated solid height must be less 

than the specified value. 
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ANY LOAD-DEFLECTION CURVE 
IN WHITE AREA CONFORMS 
TO SPECIFICATIONS 






K as small 
as possible 









<0 
I+ 
> 
20 


K as small 
as possible 





“FIG. 1—Various methods of specifying load- 
_ deflection characteristics for compression springs. 


b. Minimum operating length must not be 
close to maximum calculated solid height. 


peratures or when compressed to solid height. 


c. Operating stresses must not be so high that 
there is set (loss of load) either at elevated tem- 


1. Determine the maximum stress level at which 
the spring can operate for the given material, stress 
range and number of cycles. 

2. Determine the wire diameter required to pro. 
duce the specified load without exceeding the maxi- 
mum stress level. 

3. Calculate the number of active coils in order to 
determine body length of the spring and then the 
tree length. 

4. Establish normal manufacturing variations in 
initial tension, coil diameter, free length, gradient and 
load. 

5. Check the results in Steps 1-4 with specified appli- 
cation requirements: 

a. Calculated free length (body length plus total 
hook length) must be less than the maximum 
specified. 

b. Minimum operating length must be larger than 
tree length. 

c. Initial tension must not exceed a value that is 
practical for spring manufacture. In addition, the 
maximum extended spring length without setting 
must be determined. 


d. Spring OD (unloaded) must be less than the 
maximum allowable. 

e. If specified load tolerances are less than normal 
manutacturing variations determined in Step 4, 
either specified tolerances must be increased or 
100 per cent inspection will be necessary. 


The Specification Form. All physical and behavior 
requirements of either a compression or an extension 
spring should be recorded on the specification form. 
It is advisable for the engineer also to record the 
results of design calculations on the specification 
form. Although not necessary, such information is 
useful in further design of similar springs. 

The specification of tolerances on the form is prob- 
ably the most common cause of misunderstanding be- 
tween the spring user and manufacturer. Tolerances 


cedure, are: 


d. The spring OD at full compression must be 
less than the maximum allowable, if installed in a 
cavity, and the spring ID (unloaded) must exceed 
the minimum allowable, if installed over a_ rod. 
e. The possibility of buckling must be considered. 
It will be necessary to provide some means of sup- 
porting the spring if buckling is expected. 

ft. If specified load tolerances are less than normal 
manufacturing variations determined in Step 4, 
either specified tolerances must be increased or 
100 per cent inspection by the manufacturer will 
be necessary. 


The five phases in effective design of extension 
springs, almost identical to compression-spring pro- 
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FIG. 2—Measuring spring load on a relay contact. 
Ohmmeter across contacts indicates when contacts 
open; calibrated spring scale measures force applied 
manually to open the contact. 
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FIG. 3—Recommended specification form for compression spring. Data shown 
are for the compression spring in the case history described on page 94. 


may either be based on (1) limitations specifically 
dictated by application, (2) standard block tolerance 
with little or no relation to application and (3) normal 
manufacturing variations. Precision spring manufac- 
turers provide tolerances based on normal manufac- 
turing variation for all springs unless narrower toler- 
ances are specified. 

Tolerances smaller than both normal manufacturing 
variations and operating requirements result in un- 
necessarily high spring cost. Special manufacturing 
procedures can sometimes be applied to reduce varia- 
tions but involve extra operations which increase 
spring cost. In addition, 100 per cent inspection of 
the spring lot followed by further treatment may 
produce a greater percentage of acceptable springs 
but also will add to total cost. Tolerances based on 
normal manufacturing recommendations are most sat- 
istactory in insuring quality without engendering 
extra cost. 

The specification form for compression springs in 
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Fig. 3 contains the best characteristics of a number 
of actual forms now in use. It is possible to cross-index 
the specifications for springs to facilitate the selection 
of a spring already in existence for a new application. 
Some spring users index load-at-length or gradient for 
a given set of stress conditions. The records kept 
should certainly include details of the spring design 
calculations. 

The spring designer's task is not really complete 
until production springs have been received and 
proven satisfactory in the application. An aid to the 
engineer for both immediate decision and complete 
file records is the manufacturer's final inspection re- 
port of quality. Such a quality report is valuable for 
comparison of test results between manufacturer and 
user and for examination of the spread of the test 
characteristic. It also serves as a basis for judgment 
regarding possible rejection when the test character- 
istic is outside tolerances and as a guide in intelligent 
matching of close fitting parts. ooo 
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Magnesium 


Castings 


When electrically operated products need 


weight reduction and lower cost with increased 


service performance, the light metals—especially 


magnesium—offer significant design opportunities. 


Here is a review of properties, produciion methods and 


typical applications for cast magnesium parts. 


P. E. Moluf 


Technical Service and Development, Magnesium Dept. 
THe Dow CuemicaL Company 


Macnesium is the lightest of structural metals. This 
factor, combined with good strength, ease of machin- 
ing and fabrication, has caused a steady growth in 
the use of the metal. Because there is a virtually un- 
limited supply of magnesium in sea water, and _ be- 
cause an economical process has been developed for 
obtaining the metal from this source, material short- 
ages resulting from depletion of ore reserves need not 
be feared when specifying magnesium. 

Designers, in order to make their product lighter, 
stronger, more durable, or cheaper have used mag- 
nesium castings in rotating parts, portable tools, 
radios, household appliances, aircraft and other as- 
semblies. Magnesium castings with typical yield 
strengths from 12,000 to 25,000 psi, ultimate strengths 
of 13,000 to 41,000 psi, elongations up to 12 per cent, 
and an expansion coefficient of 0.0000145 provide 
greater strength and stiffness for equal weight, or the 
same strength at reduced weight than castings of 
other metals. In some designs, direct substitution of 
magnesium, section for section, is allowable. 

Magnesium used as a casting material offers many 
cost reduction possibilities. Magnesium die castings 
are used in automobiles where they are price com- 
petitive with other metal die castings. Magnesium 
permanent mold castings are generally considered cost 
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competitive with aluminum. Magnesium sand _ cast- 
ings usually cost more per pound and per piece than 
aluminum sand castings; however, because of low- 
ered machining costs and the possibility of reducing 
the mass of the entire design due to lighter moving 
parts, magnesium sand castings“ may offer a lower 
overall cost than other metals. 

This cost competitive picture of magnesium plus the 
inherent advantages of lightweight, ease of finishing 
strength and durability, has increased the use of 
magnesium castings in all fields, noticeably in elec- 
trically operated products. 


Alloy Selection 

As with other metals, magnesium is seldom used 
structurally in the pure state. It is generally alloyed 
with other metals to obtain desirable mechanical 
properties. Table I shows the available commercial 
casting alloys, physical properties, and other charac- 
teristics. Table II gives room temperature properties 
of separately cast test bars. 

These alloys fall roughly into four groups—the 
magnesium-aluminum-zinc, the magnesium-zinc-zir- 
conium, the magnesium-rare earth-zirconium, and the 
magnesium-thorium-zirconium systems. 

The magnesium-aluminum-zine alloys form the old- 
est and most widely used system. These alloys are 
intended primarily for average temperature service. 
By varying the content of the alloying ingredients 
the alloys may be made stronger or more ductile to 
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Representative group of die castings for electrical equipment: 1-2, Case and base for Dictaphone; 3-4, Housing halves for photo 
enlarger made by Simon-Omega Co.; 5-6-7, Body and two side plates for Craftsman belt sander made for Sears Roebuck; 
8, Die cast motor endbell; 9, Motor support for Hotpoint washer; 10-11-12, Body, blade guard and handle for Craftsman hand 
saw made for Sears Roebuck; 13-14-15, Chassis and two structural parts for the Soundscriber dictating machine. (See illus- 
tration on page 101 for 18 other magnesium die castings used in this machine.) ; 16, Cover for electric typewriter; 17, Electric 


motor ventilating fan; 18, phonograph tone arm. 


suit special purposes. Nearly all commercial castings 
are made from these alloys since they are the most 
economical. 

The magnesium-zinc-zirconium alloys are designed 
to give higher yield strengths at room temperatures. 
The remaining two families of alloys are intended 
primarily for elevated temperature applications. 

All alloys are referred to by the ASTM designation. 
In this system of alloy designation the first two letters 
show the major alloying elements. The letters and ele- 
ments for which they stand are as follows: 


A—Aluminum K—Zirconium 
E—Rare earths added as mischmetal M—Manganese 


H—Thorium Z—Zinc 


The first letter shown represents the highest per- 
centage alloying element, the second letter the second 
highest percentage. The first number shows the 
amount of the major alloying element to the nearest 
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percent, and the second number the amount of the 
second major alloying element. Any additional alloy- 
ing elements after the second are not shown in the 
ASTM designations. A letter following the first four 
digits indicates which composition of the series it is. 
For example, EK30A is the first of the EK30 series; 
variations of this alloy within the same relative per- 
centages of alloying ingredients will be designated 
with EK30B and so on. An X appearing between the 
last number and the letter indicates that the composi- 
tion is experimental and does not yet have an ASTM 
specification. 


Magnesium-Aluminum-Zinc System. The alloys 
AZ63A, AZ92A, AZ91C, AM80A, AZ91A, and AM100A 
belong to the magnesium-aluminum-zine system. They 
all provide stable properties up to 200 F and often 
give satisfactory service up to 350 F if operating 
stresses are not too high. 
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A-—Sand-Cast Saw Frame 
For Bread Slicer 


MODERN HOUSEWIVES demand _ that 
their bread be supplied already sliced 
by the baker. To accomplish this 
slicing without crushing or tearing the 
fresh-baked bread, a special type of 
saw is required. Thin steel saw blades 
are mounted under spring tension in a 
frame which is reciprocated vertically 
at a rapid rate as the loaves of bread 
are passed through. A reciprocating 
rate of close to 1000 cycles per min. 
with considerable amplitude is_re- 
quired to do a satisfactory job, making 
vibration and wear on the crankshaft 
bearings a serious problem. 

The sand cast aluminum saw frame 
used by a manufacturer of these ma- 
chines weighed 20 lb. and constituted 
the major part of the reciprocating 
weight. It was not possible to re- 
duce the size of the frame nor could 
the section thickness be reduced be- 





Most foundries have preferences for certain of these 
alloys because of casting characteristics. Many foun- 
dries prefer other alloys to AZ63A since it is some- 
what more difficult to produce dense, porosity-free 
castings in this alloy. Designers, too, have indicated 
special preferences. Some designers, for example, 
specify AZ91C because it is a good pressure-tight 
alloy with good ductility. The special characteristics 
of these alloys are summarized in Table I. In spite 
of the differences in these special characteristics, the 
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cause rigidity of the part was essential 
due to the saw blades being held un- 
der tension. Magnesium was selected 
as a saw frame material because the 
frame size and_ section thickness 
could be held the same with a 35 per 
cent saving in weight. The magnesium 
frame turned out to be so serviceable 
that the manufacturer has never had 
to replace a magnesium frame. Be- 
cause of the damping capacity of 
magnesuim vibration and noise have 
been reduced significantly and bear- 
ing life greatly improved. Other man- 
ufacturers of slicing machines now 
use magnesium frames. 

Sand castings were selected as the 
production method because produc- 
tion quantities were not large. | ( 


B—Permanent-Mold 
Casting For Warp Beams 
TRICOT KNITTING MACHINES in the 
past few years have increased their 
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rate of operation from 350 to 800 
cycles per minute by using magnesium 
for reciprocating parts. Significantly, 
along with this use of magnesium, 
warp beams or spools have been con- 
verted to magnesium. 

The beam heads are cast in _per- 
manent molds and welded to bar- 
rels of extruded magnesium tubing. 
The new beam is a lighter, stronger, 
more stable unit than that formerly 
fabricated from wood and metal. The 
light weight of the magnesium beam 
means an appreciable saving in freight 
charges when shipping yarn, and also 
permits producers to run yarn directly 
onto the beam. This eliminates the 
usual intermediate step of rewinding 
the yarn on cones and then on to the 
beam. 

The permanent mold process was 
selected for this application because of 
the high production rate, the simple 
design, size, and thickness of section. 
In addition, less machining was neces- 


most important single factor in design consideration 
for room temperature applications is to minimize 
stress concentration. Stress concentrations can lead to 
failures at such points as fillets, ribs, bolt and oil 
holes. Good blending practices at these points will 
insure good service life. Tests indicate the fatigue 
life of all of these alloys to be good and about equal. 

Magnesium-Zinc-Zirconium System. ZK51A is in 
an alloy group by itself. This alloy has high ductility 
plus high yield strength with only an artificial aging 
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Without sacrifice in reliabil- 
ity or durability these 19 
parts for the Soundscriber 
were designed as magnesium 
die castings with a 33 per 
cent reduction in weight over 
parts made from aluminum. 


sary on the permanent mold cast beam 
head than would be necessary on a 
sand cast head. OO | lb., 10 oz. 


C—Die Castings 
For a Dictating Machine 


The magnesium die castings em- 
ployed in this machine weigh only 3 
In aluminum these parts 
would weigh 5% lb., and in zinc over 


for the electric motor, and to main- 
tain close tolerances in machining. 


2. Provision for all necessary 


THE GREATEST DISTINCTIONS between 
electronic dictating machines and 
ordinary recording machines are con- 
venience and compactness. Light 
weight, one of the essentials of con- 
venience, has made the modern dic- 
tating machine truly portable. 

The extensive use of magnesium die 
casting enable dictating machine man- 
ufacturers to produce extremely light 
and compact dictation instruments. 

With the new features of electronic 


13 I bosses, mounting surfaces and gear 
3 lb. , ; ; 
fe ; housings as an integral unit. 
The wall thicknesses used in the : 
final magnesium design along with 3. Completely sealed-in construc- 


other . considerations meant that it 
would have been impossible to com- 
pensate for the weight advantage of 
magnesium by reducing wall thick- 
ness and using zinc. Minimum thick- 
nesses for aluminum are the same as 
for magnesium, so no compensation 
would be possible. 

The surface finish of the magne- 
sium castings is so excellent that no 
mechanical prefinish treatment is re- 
quired. 


tion for all gearing and _ rotating 
shafts, with permanent lubrication. 


4. Good machinability. 
5. Minimum weight. 


The first three requirements dic- 
tated the choice of a die casting in 
preference to other production meth- 
ods, while the remaining ones pointed 
to the choice of magnesium as the 
logical material to meet all require- 


dictating equipment, portability is a 
major factor. Along with the port- 
ability, durability and reliability are 
essential. To accomplish these ob- 
jectives, the Soundscriber employs 19 
magnesium die castings. 


treatment. Tests indicate that this alloy has fatigue 
strength equal to the magnesium-aluminum-zinc al- 
loys. ZK51A in its present state of alloy development 
is suggested for simple, highly stressed parts. The 
higher cost and the increased difficulty of casting as 
compared with the magnesium-aluminum-zinc alloys 
has retarded its commercial use. 


Magnesium-Rare Earth-Zirconium System. The ad- 
dition of rare earth metals to magnesium results in 
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Certain requirements had _ to 
met in the design of a main frame 
casting for the machine: 


1. Ample rigidity to provide firm 
support for all mechanical parts and od 


ments. The advantages of the die 
casting process are well known for 
be all applications requiring a variety 
of mounting detail in combination 
with rigidity. The use of magnesium 
added lightness to the other factors. 


a 





casting alloys with better mechanical properties at tem- 
peratures ranging from 350 to 500 F. The commercial 
alloys in this series consist of EK80A, EZ33A, and 
EK41A. Because of the better mechanical properties 
at elevated temperatures the use of these alloys gen- 
erally can provide a lighter design than is possible 
with the magnesium-aluminum-zinc series or ZK51A. 


Magnesium-Thorium-Zirconium System. The mag- 
nesium-thorium-zirconium family is the newest of 
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the magnesium alloys, cunsisting at present of two 
alloys, HK31XA and HZ32XA. Both are intended for 
high temperature applications up to 650 to 700 F 
where the rare earth alloys will not satisfy require- 
ments. HK31XA is better in yield strength and short- 
time and lower temperature creep strengths. HZ32XA 
is superior in long-time high temperature creep 
strengths. 

In general, the designer finds that the magnesium- 
aluminum-zinc series of alloys is the most satisfactory 
for all applications except those subjected to elevated 
temperatures. These magnesium-aluminum-zinc alloys 
are cheaper, easier to cast and readily available in 
commercial foundries. 


Casting Method Selection 

Generally speaking, any casting can be made by 
more than one method; however, production require- 
ments, tooling costs, dimensional tolerances, surface 
finish and section thickness will dictate the process to 
be used. Table III offers a comparison of the vari- 
ous casting processes. 

The same limitations of aluminum casting processes 
as to minimum section thickness, tolerances, casting 
size, etc., generally apply to magnesium castings. As 
with other metals, the more uniform the wall section, 
the sounder and cheaper the casting. 

Each magnesium casting should be considered on 
its own merits. Quite often casting designs incor- 
porate wall thicknesses that are determined by mini- 
mum castability rather than strength requirements. 
By substituting magnesium in such a design, practi- 
cally the full theoretical weight saving of 1 to 4 over 
cast iron or cast steel can be realized. Some castings 
are highly stressed. Such designs will seldom realize 
the full theoretical weight saving by redesign into 
magnesium; however, a considerable saving will still 
result with no sacrifice of strength or serviceability. 
High thin ribs should be avoided. These can act as 
stress raisers and actually weaken than 
strengthen the design. 


rather 


Sand Castings. Magnesium sand castings provide 
the backbone of the magnesium casting industry. For 
short runs this is the most economical of all casting 
processes since tooling costs are low. Initial deliveries 
are quicker with this method than with permanent 
mold or die casting. This process adapts well to the 
most complicated shapes by the use of green and 
dry sand cores, and extremely large and small cast- 
ings can be made. The surface finish is not as smooth 
as with permanent mold or die castings and thicker 
casting walls are required. Dimensional tolerances are 
not as close. 

However, there are some sand foundries regularly 
casting magnesium to wall thicknesses of \% in. and 
less, with surface finishes of 100 micro-inches and 
better. Radar wave guides have been cast to the 
exacting tolerances required. Such work commands 
a premium price, but often can pay for itself with 
decreased machining and fabricating costs. 

Magnesium sand castings are being used in elec- 
tric sewing machines, aircraft electrical equipment, 
x-ray equipment, and large electrical equipment, 
such as lens mount castings for large radar sets. 
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Table I—Properties and Characteristics 
of Magnesium Casting Alloys 
Physical Properties and Other 
Characteristics 


ASTM Alloy 
Designation 
Sand Casting 


Centimeters 


Conductivity 
F CGS Units 


g|§ 
Alloys (See 5 _ cr = = 
note for weiscis | & Zz 
rating) es islisl & ae 
Siezivsisgiwiec? 44 
18/8 |/o| 2|2an 5 ae 
a(/O|/R/F| wa |ha a as 
AZO3A KF G | F | P [1.84|0.18| F, T4, ' 11.5 
AZ92A4 G|G{G| G {1.82/0.17| F, T4, T6| 16.0 
AZ91C G|G|G| G }{1.81)0.16 F 7.0 
AM80A G IK G | G |1.80\0.18 T4 16.0 
EK30A BiG i GiGcilts T6 5.9 
EKALA E|':G1G)G }ta) T6 6.9 
EZ33A E | G| GG {1.84 Lo 6.6 
ZK51XA Gi G|G{| P {1.82 T5 5.9 
HK31IXA Gt G T6 
HZ32XA KF G T5 






Permanent 
Mold Alloys 

AZ92A G|GI{G| G }1.82/0.17| F, T 

AMI00A kk kK G G |1.81)0.17) F, F 


—_—— 

_— 
-~ 

- 

- 












Die Casting 
Alloy 
AZ9OILA E |G] G\| G }1.81)0.17 I 17.0 


Rating 

EK= Excellent 
G = Good 
F= Fair 

P= Poor 


N = Not Recommended 
*Designations Are: 






k = As Cast 

T4= Solution Heat Treated 

T5= Aged ste 4 
T6= Solution Heat Treated plus Artificial Aging 


Permanent Mold Castings. Permanent mold cast- 
ings are generally used where production require- 
ments are relatively large and the casting has few 
internal bosses, or for high production runs where 
the casting is too large for existing die casting ma- 
chines. Since permanent mold castings are made by 
gravity flow into a cast iron mold, the only limits on 
size are the possible warpage of a large mold, metal- 
lurgical problems in cooling rates, or mold handling. 
Hundred-pound permanent mold castings in mag- 
nesium are quite common. 

Magnesium permanent mold castings are used in 
motor end bells, portable electrical tools and similar 
equipment. . 

Die Castings. The die casting process is used for 
high production work where the part is not extremely 
large, too complicated, or too variable in section 
thickness. Thinner wall sections can be made by the 
die casting process than by either of the other two 
casting methods. In fact, thin, uniform wall sections 
in a die casting increase production rates. 

Magnesium die castings are used for such items as 
portable radio cases, electric typewriter housings, 
nortable electrical tool housings, hearing aids, vacuum 
cleaners, generator end bells and automotive parts. 
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Table II—Typical Room Temperature Mechanical Properties of Magnesium Casting Alloys 






































Tensile Tensile® EKlonga- | - Bearing strength Shear | Hardness 
strength, | yield tion, % 1000 psi | 1000 _ | Rock- 
\Condi-| X 1000 psi 1000 psi in 2’’ Ultimate | Yield | psi | Bri- | well 
Form | Alloy tion | Typ. | Min. | Typ. | Min. | Typ. | Min. | Typ. | Min. | Typ. | Min. | Min. | nell | E 
, AM80A -F | 29 | 23 | 14 9 | 6 3 we | ef oe oe ne 
—T4 38 34 1] 10 12 7 } — | — 18 | 48 | 56 
AZ92 -F | 24 | 20 | 14 | 10 2 1 | 50 | 42 | 46 | 40 | 16 | 65 | 77 
| —-T4| 40 | 34 | 14 | 10 | 10 | 6 | 68 | 58 | 46 | 40 | 17 | 63 | 75 
-T5| 25 | 20 | 17 | 1 | 1] — | So | 42 | 46 | 40 | 16 | 80 | 87 
—T6 10 34 23 18 | = 1 | 80 | 70. 1) 6 6S | 20s) Saat 
Sand Casting |— —~— - — | ——|——- ——— —| —— -—_——- 
Alloys AZ63 —F 29 24 14 10 6 4 60 50 40 |} 30 | 16 | 50 | 59 
—T4| 40 34 \4 10 12 7 60 | 50 44 36 17 | 55 | 66 
—T5 29 24 15 10 1 2 | 60 | 50 | 40 S04} 2t |:  Sarep 
|—T6 | 40 34 19 16 S 3 | % | & | & 45 19 | 73 | 83 
ae areas ia sill sacSaiccnecl eiheeipacath ances —|-——- | anata ainda 
AZ91C -F | 24 | 18 | 14 | 10 2 60 | 50 | 40 | 30 | 16 | 52 | 62 
—T4 10 34 | 14 10 1] 7 | 60 50 | 44 | 36 | 7 | 53 | 64 
—T6 10 34 19 16 4 3 75 65 | 52 | 45 | 19 | 66 7 
eo 2 : : sciiaiadllimcan || |_| 
EK30A |-—To| 23 | 20 | 16 i 3 2 sf esis pecan, aes pene 8 | 49 
EK41A |-Ts/ 23 | 20 | 16 | 14 3 2 wep eee | | 50 | 59 
—T6 25 ae 18 16 l — | —- | 50 | 59 
EZ33A —T5 23 20 16 14 2 - — - 50 | 59 
Scratch _ _ ; . oil cdsecetuaslleteeaa 
| HK31XA —T6 | 37 18 | 8 | wo’ _ 
| HZ32XA | —TS | 32 15 10 | 
| ZK5IXA® | —T5 | 41 34 | 26 | 21 8 5 - fm | | 22 | 65 | 77 
| Si sy ao 7 Pe —— : = ~ — aes , a an ca 
Permanent | AZ92A — Same as for sand cast alloy 
Mold Cast- | AMI00A —F ze | 12 10 2 | 54 | 65 
ing Alloys | —-T4| 40 | 34 13 10 10 6 | | 52 | 62 
—T6 10 34 16 15 1 2 | 69 80 
—T6l 10 34 ae 17 | — —_ | — 
Die Casting | AZ91LA —F 33 22 3 me 4 20 | 60 | 72 
Alloy | | | | 
(1) —F = as ‘cant; T4 = solution heat treated; —T5 =—aartificially aged; —T6, —T61 = solution heat treated and artificially aged. 


(2) No specified minimum values. For design purposes only. 
(3) Compressive yield strength of cast magnesium alloys is essentially the same as tensile yield strength. 





Other Casting Processes. Magnesium is also cast by 


the investment (lost wax), Antioch plaster mold and Table 11[—Comparison of Casting Methods 
shell mold processes. Conventional sand casting alloys —____—__— 
are used. The investment process is used for small dhe Perma. | _ Die 
: : : : s Sand Casting Mold Casting 
castings demanding exacting dimensional tolerances 
and the best in surface finish. The Antioch plaster Quantity, economical, 1 ee 500 to 1000 to 
; ; , ini 00-1000° 3000 5 
process is suitable for large castings. It offers toler- ee : 
ances and finishes for complicated castings equal to Piece cost, relative 0.6 0.4 
die casting. Shell molding of magnesium also looks —— 
ee eke ; Pooling cost, relative | 2 to 6 6 to 10 
promising as a precision means for casting magne- a 
sium. These methods should be made the subject of Tooling life, minimum 25 to 500 10,000 
9 - 9 f 
4 aS ° e yi ° " . ie . 0 7 D7 200 to 700 ” to 150.000 
special inquiry to the foundry concerned. ! 5000 to 15,000 ®! 100,000 
Bibliography—Lightweight Castings Linear tolerances, in. 0.006 0.002 | 0.0015 
EARLIER ARTICLES presenting design data on aluminum and per In., minimum, mM, 1/32 1/32 0.010 
magnesi sastings < WwW Be ications. ae aps . 
- a ee ane nanan ‘ a ~— Machining allowance, 3/32 1/6 | 1.015 
Properties and Applications of Aluminum Casting Alloys, April minimum, in. (l12x 12in.) (|(6x 6 in.) 
1948, 112. 
Magnesium Castings for Cost Reduction, July 1949, page 98. Wall thickness, min. 5/32 5/32 0.050 
Redesigning a Microgroove-Disk Dictating Machine, Novem- (5 x 5 in.) 
ber 1950, page 70. Draft | 
Aluminum Casting Alloys, August 1953, page 97. porentiene: pp 9 9 ta % . 
ee . _—— . general, deg. 2 2to5 (0.010 in. 
Structural Parts, July 1953, page 300. List of 13 references to minimum, deg. ly l 
articles appearing during the past four years on design of 
housings and other structural parts. Surface; roughest typi- 
eee] ae cal area, micro-in. | 1000 500 200 
» Sé ir ne reprir py of tnis art e witnout nare ae. : a =. a 2 Se 
No. 137 on card in the Reader Inquiry Facility, page 24 Notes. (1) Wood pattern; (2) Metal faced pattern; (3) Metal pattern. 
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Starters 


For Hermetic Motors 


Under recent revisions in the National Electric Code 


starters for hermetic motors can be readily selected whether ratings 


are in horsepower (NEMA) or in current, under both 


running and locked-rotor current conditions. 


G. W. Heumann, Consulting Engr., Industrial Control Dept. 
GENERAL ELectric Company, Schenectady 


FoR A GOOD MANY YEARS it has been the accepted 
practice of industrial control manufacturers to list 
general-purpose a-c motor starters by size numbers, 
and to assign horsepower ratings to the various sizes, 
for standard three-phase and single-phase voltages. 
Standard starter ratings, Table I, as taken from 
NEMA Standards for Industrial Control, ICI-8.5, 
are recognized throughout industry and are used by 
control manufacturers in their handbook listings as 
a guide for selecting starters for use with general- 
purpose a-c motors. 

In addition to the horsepower ratings, Table I in- 
cludes an ampere rating for each starter. This rating 
is the amount of current which the starter can carry 
for 8 hr (equivalent to continuously) without exceed- 
ing the temperature rise limits as specified by NEMA, 
AIEE, ASA, and UL standards, when mounted in 
the open, i.e. when removed from its enclosing case. 
The current and horsepower ratings are based on the 
following considerations: 

1. Air circulation, and consequently dissipation of 
heat, are impaired when starters are enclosed in their 
individual enclosing cases. Hence, NEMA standards 
state that an enclosed starter should not be called 
upon to carry more than 90 per cent of its open rated 
current. For example, a size 3 starter, having an open 
rating of 100 amp, may overheat if called upon to 
carry more than 90 amp when enclosed. 

2. Horsepower ratings have been established on the 
assumption that the starters will be used with stand- 
ard NEMA general-purpose a-c motors, the ratings 
of which are based on a 40 C rise, over an ambient 
temperature of 40 C. Such motors have a service 
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factor of 115 per cent. This means that they are capa- 
ble of carrying 15 per cent more current than their 
nameplate rating indicates, without injurious heating. 
Since full-load currents of individual motors vary 
somewhat, depending primarily on motor speed, the 
nominal current values listed in Tables 22, 23, and 
24 of the National Electrical Code have been accepted 
as a basis for starter rating and selection of branch- 
circuit conductors. In Table 24, for example, a 30-hp, 
220-volt, 3-phase induction motor is listed as having 
a full-load current of 78 amp. Applying the service 
factor of 115 per cent of that current makes 89.7 amp, 
which is within the 90-amp enclosed current rating of 
a size 3 starter. 

3. Starters must be capable of interrupting oper- 
ating overloads of motors. The highest current a 
starter may be called upon to interrupt is the 
locked-rotor current of a squirrel-cage induction 
motor of a horsepower rating as listed in Table lL. 
Since most industrial-type general-purpose motors 
have a locked-rotor current of 6 times full-load cur- 
rent or less, the Underwriters’ Laboratories Inc. test 
full-voltage starters for 50 interrupting operations at 
6 times the current corresponding to the horsepower 
rating. For instance, a size 3 starter is tested for 
handling a locked-rotor current of 6 & 78 = 468 amp. 

Relationships between starter-horsepower ratings 
and full-load motor currents are illustrated by Table 
II in which currents are given for the horsepower 
values listed in Table I. These current values have 
either been copied from Tables 22 and 24 of the 
National Electrical Code; or in cases where the Code 
does not give currents, they have been interpolated 
from the Code tables. 

Temperature limitations governing motor ratings 
have been established so as to obtain reasonably 
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FIG. 1 (Top) 


ally sealed 744-hp motor compressor used in the 
Copeland Model 2-750-H condenser unit. 


Partially cut-away view of a hermetic- 





FIG. 2 (Bottom)—Comparison of tripping character- 
istics of standard overload relays and special relays 
for hermetic motors. 


long motor life, which is generally limited by the 
gradual deterioration of the insulation due to elevated 
temperatures at which the motor operates under load. 
Although engineers have become accustomed to con- 
sider temperature rise as the criterion of motor rating, 
it is really not important how high the temperature 
rises above ambient temperature; the real criterion 
of motor life is the ultimate winding temperature. 
For the sake of convenience, motor and control stand- 
ards have their ratings based on a temperature rise 
above an ambient of 40 C which is seldom exceeded 
in industrial locations. 


Hermetic Motor a Special Case. A peculiar situa- 
tion arises in connection with the application of her- 
metic motors and the selection of controllers for them. 
A hermetic motor is a type of motor used for driving 
a “hermetically sealed” compressor unit, generally 
used for air conditioning or refrigeration. A typical 
hermetically sealed compressor unit is illustrated in 
Fig. 1. It consists of compressor and motor assem- 
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bled in a common housing, with the motor starter 
mounted on the left. As indicated in the partially 
cut-away view, the motor windings are located in 
the same chamber as the compressor cylinders. Hence 
the motor windings are cooled by the refrigerant, 
and the motor ambient temperature is always con- 
siderably lower than the 40 C ambient on which the 
nameplate-rating of standard motors is based. 

Compressor manufacturers take advantage of this 
lower ambient temperature by selecting motors so 
that the current drawn by the motor under the worst 
condition (generally a pull-down operation) causes 
the motor to attain a temperature which does not 
exceed the standard temperature rise over a 40 C 
ambient. This means that the motor will draw a 
higher current than the full-load current correspond- 
ing to the nominal horsepower rating for operation 
in a 40 C ambient. However, the locked-rotor current 
of the motor remains the same, regardless of whether 
the motor is used in an ordinary ambient or in a 
hermetic unit. Hence on a hermetic motor the ratio 
of locked-rotor current to full-load current is smaller 
than for ordinary motors rated for use in a 40 C 
ambient. 

This difference in motor characteristics brings up 
two problems having to do with the control of such 
motors, namely proper selection of overload relay 
heaters to give adequate thermal protection, and 
proper selection of starter size to have adequate 
contact capacity for carrying full-load current, and 
for interrupting locked-rotor current. 


The Overload Relay Problem. Standard overload 
relays are rated in amperes. They are so designed 
that they will ultimately trip in a 40 C ambient on 
rated heater current which, in the case of standard 
general-purpose motors, corresponds to slightly more 
than 115 per cent of motor full-load current, because 
of the service factor. On operating overloads, up to 
locked-rotor current, the relay is expected to trip 
within a period of time which would not allow the 
motor to attain a dangerously high temperature. In 
the design of a line of overload relays and their 
heaters, it is important to obtain a tripping charac- 
teristic that would allow the motor to carry a slight 
overload for a reasonable period of time, but that 
would disconnect a stalled motor quickly enough to 
prevent a burnout. Because of manufacturing toler- 
ances, not all relays of a line follow exactly the same 
tripping curve but they fall within a band, the width 
of which determines the range within which any relay 
of that line will trip. 

In Fig. 2 the right-hand band is the tripping char- 
acteristic of a line of relays designed for use with 
standard general-purpose motors. A locked-rotor cur- 
rent of 6 times rated motor full-load current would 
correspond to approximately 5 times normal relay 
tripping current, and the tripping time would be of 
the order of 20 sec. When a motor is stalled, the 
major portion of the heat stays within the motor 
and raises its temperature. The temperature gradient 
is so steep that the motor ambient has little effect on 
the time which the stalled motor may stay on the 
line before damage occurs to the windings. 

When a hermetic motor is stalled, its locked-rotor 
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Table I—Standard NEMA Horsepower Ratings of A;-C Starters 





























































for Use with General-Purpose Motors : 
2 2 
Horsepower rating at SO 
: 8-hr open 110 volts, 115 volts, 220 volts 230 volts, 140/550 volts, 440/550 volts, 
Starter size rating, amp three phase single phase three phase single phase three phase single phase “ 
00 10 34 ls 84 li 
0 15 114 l 2 11s 2 ly ti 
25 3 1's 5 3 715 5 fi 
2 50 7% 3 15 7% 29 10 n 
3 100 15 7% 30 15 50 25 | 
‘ 150 25 50 100 9 
5 300 100 200 
—— — S 
Taken from NEMA Standard ICI-8.5 
Table Il—Full-Load Currents Corresponding to ; 
Motor Horsepower Ratings Given in Table I 
Current in amperes 
110 volts, 115 volts, 220 volts. 230 volts, 140 volts, 140 volts, 550 volts, 550 volts, ( 
Rated hp Three phase single phase three phase _ single phase three phase single phase three phase single phase , 
4 74 ( 
34 5.6 a. 
I 13 >.> 1.8 1.4 
1% 10 18.4 9 2 9 6 ‘0 
2 6.5 ee} 2.6 
3 18 34 17 
5 15 11.6 ad 
7% 14 80 10 ll 9 
10 26 20.8 ' 
5 80 10 75 ) 
25 
30 7 
50 125 63 50 
100 216 123 98 
200 240 192 
Adopted from Tables 22 and 24, National Electrical Code, ASA ClI-1953 ; 
Table 11—Locked-Rotor Current Interrupting Ability of Standard A-C Motor Starters | 
current in amperes 
8-hr open 110 volts, 115 volts, 220 volts, 230 volts, 140 volts, 110 volts, 550 volts, 550 volts, 
Starter rating, three single three single three single « three single 
size amp phase phase phase phase phase phase phase phase | 
00 10 33.6 144 21.0 30.6 10.8 8.4 
0 15 60 78 39.0 55.2 19.8 39.6 15.6 16.2 
I 25 108 110.4 90 102 66 88 a4 70 | 
z 50 264 204 240 240 192 156 156 125 
3 100 180 180 168 150 378 390 300 ore ! 
1 150 768 750 738 588 
> 300 1476 1440 1152 | 
current would probably be of the order of 3 to 4 motor application, the manufacturer’s recommenda- 
times the normal relay tripping current, since the — tions should be obtained for selecting an overload 
relay would be selected without a service factor, and relay the tripping characteristic of which is matched 
the ratio of motor locked-rotor current to full-load properly with the heating characteristic of the motor. 
current would be reduced. If a standard relay were 
used, the stalled tripping time would be of the order Horsepower Rating Not Enough. Since the name- 
of 30 to 60 sec, and the motor would probablv burn plates of standard starters are stamped in horsepower, 
out in many cases. To provide adequate locked-rotor the question arises whether it is possible to arrive at a 
protection of hermetic motors, control manufacturers horsepower rating for hermetic motors which would 
have developed special overload relays which have __ permit proper starter selection. If the hermetic motor 
tripping characteristics as exemplified by the left- | were given the horsepower rating of a general-pur- 
hand band in Fig. 2. Tripping time at higher current pose motor of the same frame size, a starter selected 
is considerably shorter, thereby providing adequate — accordingly would have adequate capacity to make 
locked-rotor protection. On any particular hermetic and break locked-rotor current. However, while draw- 
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ing the normal running current of the compressor, 
the thermal capacity of the starter contacts may be 
inadequate and the starter may overheat. A starter 
so selected may be too small. 

On the other hand, the motor might be marked 
with a horsepower rating equal to that actually de- 
livered to the compressor under rated output condi- 
tions. A starter selected on that basis would have suf- 
ficient thermal capacity to carry the compressor run- 
ning current without overheating, but it would have 
ability to interrupt higher locked-rotor currents than 
would occur on the hermetic motor. A starter thus 
selected may be too large. 


Full-Load Current on Nameplate. Since ratios of 
open and hermetic motor current ratings and ratios 
of hermetic full-load and locked-rotor currents vary 
between compressor applications, it is not possible to 
establish a universally useful equivalent horsepower 
rating on which starter selection could be based. To 
determine the proper starter size it is necessary to 
know the motor current at full compressor load as 
well as its locked-rotor current. Recognizing this sit- 
uation, the 1953 edition of the National Electrical 
Code stipulates in Section 4304b that hermetic-type 
compressors be provided with a nameplate stating the 
full-load current in amperes when the compressor is 
delivering rated output. Except for single-phase 
motors in sizes generally used in household appli- 
ances that would not use industrial-type starters, the 
Code also requires that the compressor nameplate 
include the locked-rotor current. With this nameplate 
information the current-carrying capacity of the 
branch-circuit conductors, branch-circuit overcurrent 
protection, and motor running overcurrent protection 
can be selected on the basis of compressor full-load 
current, in accordance with revised Section 4309b of 
the Code. 

To match a starter with standard NEMA ratings 
against such compressor nameplate values, Table 
III has been prepared. The starter horsepower ratings 
in NEMA IC1-8;5 (Table I) were first converted into 
motor current using Tables 22 and 24 of the NEC. 
The locked-current valves were obtained by multi- 
plying these current values by 6, corresponding to the 
test values used by the Underwriters’ Laboratories. 

In selecting starters from the data in Table IIT the 
hermetic motor full-load current should not be greater 
than °0 ner cent of the 8-hr oven rating, and the 
motor locked-rotor current should not be greater than 
the locked-rotor current listed in the body of the 
table. While Table IIT is adequate for starters rated 
in accordance with NEMA standards, it could not 
possibly be included in the Code since it is based on 
specific selected ratings as listed in a commercial 
(manufacturers’) standard over which the Code Panels 
have no control. Code provisions must be universally 
applicable to any kind of starter having a horsepower 
rating, regardless of whether or not the starter rating 
agrees with the standard NEMA ratings. 


Code Modifications on Starters. Section 4383 of the 
Code has been amplified by a new paragraph “e” 
authorizing the procedure to be followed in selecting 
hermetic motor starters. If starters are rated in terms 
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Table [V—Locked-Rotor Currents 
of Standard Motors 


Current in amperes 





Max Single phase | Two or three phase 
hp 115 230 | 4110 220 440 550 
rating volts volts | volts volts volts volts 
ly 44.5 22.2 | 24 12 6 4.8 
34 61.2 30.6 | 33.6 16.8 8.4 6.6 
l 78 39 | 42 21 10.8 8.4 
1% 110.4 55.2| 60 30 15 12 
2 144 72 78 39 19.8 15.6 
3 204 102 54 27 24 
5 336 168 90 45 36 
7% 180 240 132 66 54 
10 600 300 162 84 66 
5 240 120 96 
20 312 156 126 
25 384 192 156 
30 468 234 186 
40 624 312 246 
50 750 378 300 
60 | 900 450 360 
ao 1110 558 444 
100 1476 738 588 
125 1860 930 744 
150 2160 1080 864 
200 2880 1440 1152 


Taken from new Table 25, “Interrupting Capacity of Motor Con- 
troller and Disconnecting Means,” added to the 1953 National Elec- 
trical Code, ASA CI-1953. 


of full-load and locked-rotor current, starters are 
selected on that basis. If starters are rated on horse- 
power, selection is based on the determination of an 
equivalent horsepower rating from the current values 
given on the compressor nameplate. If a starter has a 
current as well as a horsepower rating, the current 
rating of the starter must be at least equal to the 
compressor full-load current, to insure sufficient cur- 
rent-carrying capacity in the starter. To check the 
interrupting ability of the starter, a new Table 25 has 
been added to the Code, reproduced as Table IV in 
this article. This table lists locked-rotor currents for 
various motor horsepower ratings which are nomi- 
nally 6 times the motor full-load current given in 
Tables 22 to 24 of the Code. From this table a 
horsepower rating is taken which corresponds to the 
compressor locked-rotor current, or the next higher 
current listed in the table. 

As an example, assume a compressor nameplate is 
stamped 18 amp full-load current and 80 amp locked- 
rotor current at 220 volts, 3 phase. A NEMA size 1 
starter has a rating of 22.5 amp enclosed or 25 amp 
open, and 5 hp at 220 volts. As far as current carry- 
ing capacity is concerned, the size 1 starter is ade- 
quate for the compressor. In Table IV, no 80-amp 
value is listed in the 220-volt, 3 phase column. How- 
ever, a value of 90 amp is listed which corresponds 
to 5 hp, Hence, a size 1 starter has adequate inter- 
rupting ability to handle locked-rotor current. 

If a line of starters is rated in horsepower only and 
does not have a current rating, it is not possible to 
select a starter for a hermetic compressor motor on 
the basis of rated full-load current. In such a case 
the Code prescribes that the compressor full-load 
current be converted into an equivalent horsepower 
rating by consulting Tables 22 to 24. The locked- 
rotor current is converted into horsepower through 

(Continued on page 318) 
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Kleetronic 
Caleulator 


New IBM Model 607 digital computer is 






designed for increased storage capacity, more 


INCREASED DEMAND for a machine with more capacity 
than the existing Type 604 Electronic Calculating 
Punch was responsible for the development of the 
new Type 607 Calculator shown in Fig. 1. The earlier 
Type 604 was one of the first electronic digital com- 
puters to be applied to general government, commer- 
cial and business work. It was placed on the market 
in 1948, and there are now more than 1500 of these 
calculators in daily use with the market still growing. 
The 604 performs complex calculations involving ad- 
ditions, subtractions, multiplications or divisions on 
amounts punched in standard IBM cards and records 
the results of such calculations on the same or on 
successive cards at a rate of 100 cards a minute. 

Success of this calculator in out-performing former 
methods of handling payroll calculation, public utili- 
ties billing, inventory records and control, actuarial 
computation, etc., opened up an increasing market. 
A natural consequence of this outstanding perform- 
ance of the 604 was a request by many of its users 
for a similar calculator of even greater capabilities, 
to fill the gap between the 604 and larger machines 
such as the IBM 650 and the IBM 701. 

To satisfy this need, IBM started a long term 
design project aimed at providing a calculator with 
increased storage capacity, increased and more flexible 
programming, and increased speed. The demand for 
such a machine became so insistent by September 
1952 that the development schedule was rearranged 
to call for delivery of the first engineering model, 
Fig. 2, within six weeks. 


Increased Storage Capacity. Additional storage or 
“memory” capacity enables a calculator to retain 
more information at a given time, thereby permitting 
the solution of more complicated problems. In the 
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flexible programming and increased speed. 
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FIG. 3—In the matrix programming system, A, 
B, C-J represent ten flip-flop triggers in a 10- 
stage electronic chain; only one trigger in the 
” at a time. 
four-stage chain. The junctions 1-40 represent 
coincident diode circuits. Thus, if flip-flop A is 
“on” at the same time as flip-flop B’ is “on,” an 
output will occur from junction 11. If C and D' 
are “on” 


chain is “on A’, B'-D' represent a 


together, an output occurs from 33, 
ete. Thus the use of matrix programming reduces 
the number of triggers necessary to obtain a 
given number of output steps. 





new Type 607 the maximum internal storage capacity 
has been increased to 162 digits. To provide for 
convenient packaging of the complete computer the 
additional storage is housed in a separate cabinet 
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FIG. 2 (Above)—Final test- 
ing on the first model, com- 
pleted after 6 weeks intensive 
development, by seven project 
groups working concurrently. 
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FIG. 1 (Below)—New IBM 
Type 607 calculator con- 
sists of three interconnect- 
ed units, the electronic 
storage unit at the left, the 
ecard reading and punching 
unit in the center, and the 
main calculating unit on 
the right. Information is 
read from punched cards 
and results are punched in 
eards by this machine at a 
speed of 100 cards per 
min. 
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connected to the calculator and card unit by a flexible 
cable. This is made possible by using cathode fol- 
lower circuits, which provide for the transmission 
of the necessary high-speed pulses between the units 
at a relatively low voltage level without “cross-talk” 
difficulties and without the use of coaxial cables. 


Matrix Programming. The basic Type 604 calculator 
was designed to allow for 20 program steps (maximum 
of 60 steps). In the new Type 607 the number of 
program steps has been increased to 40 for the basic 
machine (with a maximum permissible of 140). To 
achieve this number of steps in an economical fashion 
a new matrix programming control, Fig. 3 is used 
which requires a total of only 14 triggers in two 
electronic chains; one of 10 and the other of 4, as 
contrasted with the 40 triggers used in the 604 to 
achieve 40 program steps. As the number of program 
steps increases, the use of matrix programming be- 
comes more and more effective. With due allowances 
for the necessary coincident circuits, which in the 
new design consists of two twin diodes mounted 
“piggyback” style as shown in Fig. 4, the net saving 
in space was such that 80 program steps are housed 
in the same space formerly océupied by 60. With 
this increased program capacity it is now possible 
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FIG. 4— Pluggable units 
are mounted on a swing: 
out chassis, as shown be- 
low in this view of calcu- 
lating unit with side covers 
removed. The neon panel 
on the front indicates to 
the operator the status of 
all storage units and the 
progress of calculations. In 
the tandem pluggable unit 
the two twin diodes shown 
on the left are used in the 
programming circuits. By 
““niggy-back” mounting 
space is provided for other 
components, 























to solve many problems with one pass of the cards 
which require two or more passes on the 604. 

An incidental, although very important, innovation 
in the programming of the 607, is a provision for 
so-called “high-speed skipping.” When. this is used, 
blocks of unwanted program steps can be skipped 
over when not needed at a rate of 80 microsec per 
step as contrasted with the normal 520 microsec 
required to execute each step. 


14-Tooth Clutch. In addition to the saving in time 
provided by the skipping technique, the 607 contains 
a special provision to increase the speed for extended 
calculations. In the 604 calculator the basic calculating 
time limit is 117 millisec. Calculations requiring 
longer than this basic time are performed by em- 
ploying one additional full card cycle of 600 millisec, 
although often only a small portion of this extra cycle 
is actually used for calculation. The 607 employs a 
new 14-tooth clutch on the card feed, Fig. 5, which 
allows extensions of the basic calculating time in 
increments of 4,4 of a card cycle, or 43 miilisec. This 
results in a varying card rate determined by the 
length of each individual calculation. The calculator 
informs the card unit when each computation is 
completed and the next card is then fed. 
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The Type 607 Development. As mentioned earlier, 
the development of the 607 was accelerated in Sep- 
tember of 1952, and the first model, Fig. 2, was given 
its operating test and delivered in six weeks— 
almost to the day. To achieve this speed in the 
deveiopment, high priority was assigned to the 607. 
The task was broken down into seven separate 
projects with a group of engineers assigned to each: 

Machine layout. This group had over-all charge of 
the location of various circuits, controls, and com- 
ponents. 

Circuit design. Modification of existing circuits and 
the testing of new circuits such as cathode followers, 
matrix programming, etc. 

Mechanical design. Charged with the further ap- 
plication of the 14-tooth punch clutch as well as the 
physical layout of pluggable units. 

System diagram. This group developed logical and 
descriptive diagrams for reference and maintenance 
work. 

Testing group. Tested components and completed 
units for proper operation; also responsible for tests 
on final assembly of calculator. 

Industrial design. Responsible for the final appear- 
ance of the machine. 

Procurement. Co-ordinated the efforts of all groups 
in securing parts and services. 

Work proceeded on all phases concurrently. In 
spite of the speed-up in the development schedule 
no sacrifice in the performance objectives was per- 
mitted, and as a result the IBM Type 607 is meeting 
all of the expectations of its designers. Today, the 
new model is rolling off the production line at IBM's 
Poughkeepsie plant. O00 
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FIG. 5—Timing charts for 
old and new punch unit. 
In the diagrams shown at 
top R & P represent “Read 
& Punch” 


sents 


time; C repre- 
“Calculate” time. 
read and punch 
information is fed 
taken from the 
ealeulator. Line 1 
normal 604 operation. 
speed 100 cards a minute. 
Line 2 a method 
used to extend the calcu- 


, During 
time 
into or 


shows 


shows 


late time by delaying the 
feeding of the next card. 
This results in a speed of 
50 cards a minute. Line 3 
shows the method used to 
extend calculate time for 
the new 607 calculator. 
Use of the 14-tooth clutch 
shown in the detail view 
above reduces the extended 
calculate time to only such 
multiples of 44 of a card 
cycle as needed to com- 
plete the calculation. Left, 
the control relays for the 
card reading and punching 
unit are shown in the lower 
right, while the power sup- 
ply is in the lower left- 


hand section. 











































Specification 


Engineering 


For Military Components and Materials 


A report on the Signal Corps “realistic” specification 


and standardization program includes details of two current external 


specification engineering contracts on resistors and capacitors. 


Barney A. Diebold, Squier Signal Laboratory 
SicNaL Corps ENGINEERING LABORATORIES 


A SPECIFICATION has been defined as a clear and ac- 
curate description of the technical requirements for 
a material, product, or service, including the proce- 
dure by which it will be determined that the require- 
ments have been met. This is a broad definition, and 
if the printed specification achieves this goal it will 
have delineated in one organized effort the necessary 
features that properly present the title, scope, appli- 
cation, objective, test procedure, requirements, ade- 
quate inspection and packaging details, qualification 
approval details, geometric configuration, dimensions, 
values, characteristics, ratings, tolerances, plus any 
other information that is pertinent to the producer, 
purchaser, designer, inspector, shipper, storer and 
user of the specified item. 

In addition, the specification must be required to 
provide for increased reliability under severe climatic 
conditions, decrease in size and weight, simplification 
of manufacturing techniques, conservation of critical 
materials, broadening of applications with resultant 
deletion of excessive types, improvement of electrical 
and mechanical features, increasing of supply, proper 
and permanent marking, and so on. 

During World War II, Service engineers embarked 
on an intensified coordinated specification program on 
these items that was the forerunner to one of the 
most productive, time-saving and dollar-saving pro- 
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grams ever attempted by the military. The job was 
tackled with full appreciation of the multiplicity of 
existent Service specifications, drawings, various other 
forms of procurement data, the great maze of items 
being produced by industry, and the mounting equip- 
ment requirements necessitated«by a period of war- 
time stress. 

It is not the intent here to take any credit from the 
men who, under the circumstances and considering 
the stress under which they were working, really per- 
formed a commendable and admirable service. In 
their zealousness, however, they often formulated re- 
quirements that were unproved, unrealistic and be- 
yond the state of the manufacturing art. The proof 
actually lay in an adequate testing-out of the desired 
requirements. In many instances, however, this had 
not yet been done. New testing equipments had yet 
to be procured, new testing techniques had to be 
evolved, and in many cases the old was to make way 
for the new. The lesson was eventually learned the 
hard way. 

The resulting specifications were remarkably good 
considering the urgency of the need and the many 
problems involved. Military requirements had _ not 
been specifically defined and were continually chang- 
ing as the war progressed. Participating industries 
were burdened with production problems and were 
required to modify their processes and designs, as 
materials became scarce or critical. 

In many instances, there was little or no knowledge 
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of the characteristics or the performance of the many 
component parts under the conditions the items were 
required to operate. The specifications, however, de- 
fined a standard nomenclature, form factor, and uni- 
form procedure for the evaluation and acceptance 
throughout the military Services. These benefits alone 
materially aided those designing and producing equip- 
ments for the Armed Services as well as those in the 
military responsible for logistics. The specifications, 
in spite of the lack of proper formulation and with 
recognition of their unpreventable deficiencies, were 
still of a quality required to meet the emergency. 
This initial effort culminated in 53 coordinated mili- 
tary specifications processed and in use at the cessa- 
tion of World War II hostilities. As a result, a general 
rise in the quality level of component parts and ma- 
terials delivered to the military was realized. (See 


Table I.) 


Specification Deletion Program 

Practically all the component parts and materials 
specifications and Signal Corps contracts contained 
requirements for prior qualification of the item before 
government contract award. This led to the issuance 
of notifications of qualification and the subsequent 
establishment of military Qualified Products Lists. The 
obvious objective in this requirement is the need for 
the fabricator to demonstrate that he possesses the 
necessary manufacturing facilities, processing tech- 
niques, personnel, organization, knowhow, and instru- 
mentation to assure himself and the contracting of- 
ficer, prior rather than after award, that the product 
can meet all the specification requirements. Army 
procurement represents approximately one-third of 
the total military electronic component parts and ma- 
terials procurement, and prior qualification greatly 
assists the military logistical program by reducing 
costs and saving time required for testing after award. 

Between 1943 and mid-1950, the qualification- 
approval testing program had resulted in the evalua- 
tion of some 98,000 component and material speci- 
mens (excluding electron tubes and batteries) at the 
Signal Corps Engineering Laboratories. This figure 
represents 65 per cent of the samples evaluated by all 
Services. 

In early 1947, the wartime and early postwar quali- 
fication approval accomplishments were reviewed and 
analyzed to determine the effectiveness of the quali- 
fication-approval test program in satisfying one of 
its major missions, that of establishing adequate lists 
of approved products. The results revealed that not 
more than 15 per cent of the items submitted for test 
were of a quality sufficiently high to completely meet 
the requirements of the applicable specifications. It 
also was found that an additional 25 per cent could 
be approved by waiving minor deficiencies. 

This situation was attributed to two fundamental 
weaknesses: (1) The products submitted by many of 
the manufacturers were not of the quality needed to 
comply with properly engineered and proved speci- 
fications; and (2) many specifications contained un- 
realistic tests and performance requirements that were 
beyond the state of the art. 

This situation itself was a natural outgrowth of the 
terrific need for millions of parts. The job was to 
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EDITOR’S NOTE: This discussion is 
confined to the programs with which 
the author is directly associated in his 
assigned responsibilities. These involve 
those electronic and electrical component 
parts (excluding electron tubes) and 
materials items for which the Signal 
Corps has the assigned standardization 
responsibility within the Department of 
the Army. 

These programs are also directly 
linked to the Army-Navy-Air Force 
standardization program in which the 
Signal Corps is the “custodian” or “con- 
tact point” for the Department of the 
Army. 

Both areas of the overall program, 
however, are related to the eventual 
attainment of realistic MIL specifications 
for use as procurement documents that 
will assure reliable items for use by the 
three departments in military equip- 
ments for all their far-flung operations. 


cull the best from the bad in order to effect the least 
risk possible in the proper functioning of military 
equipments. Service engineers had to rely on their 
experience and engineering judgment in arriving at 
decisions concerning the acceptability or approval of 
items for use in equipments. This situation led to the 
various well-remembered types of specification waivers 
such as limited, interim, provisional and temporary 
approvals, as granted by the Services; all in addition 
to the regular full-approval type. 

Since 1947, then, the policy of the Signal Corps has 
been to correct the weaknesses cited in JAN or MIL 
specifications. By July, 1949, an intensive program 
was initiated. One of the initial steps was to require 
that manufacturers include with their qualification 
test sample submissions complete data supporting their 
belief and claim that their product was of the quality 
delineated in the specification; and, secondly, that all 
proposed specifications be substantiated by test prior 
to ciculation to the Services and industry for final 
approval. 

These policies also included well-defined Signal 
Corps procurement criteria regarding manufacturers’ 
products tested for qualification approval. One of these 
criteria was that full specification requirements have 
been met; the only exceptions were those cases where 
there were very minor electrical or mechanical devi- 
ations which could readily be corrected in production, 
guaranteed to be remedied by the manufacturer in 
writing, and the remedial action witnessed by a gov- 
ernment inspection representative. These new policies 
precluded the granting of waivers and the use of engi- 
neering judgment in the recommendations for the 
establishment of qualification approvals. 


113 





Table I—Representative Improved 
Specifications at End of World War II* 


JAN-C-25, Fixed Paper-Dielectric Capacitors 

JAN-C- 5, Fixed Mica-Dielectric Capacitors 
JAN-R-11, Fixed Composition Resistors 

JAN-C-20, Ceramic, Temperature-Compensating Capacitors 
JAN-B-18, Dry Batteries 

JAN-R-26, Fixed Wirewound Resistors 

JAN-P-13, Laminated Thermosetting Plastic Materials 
JAN- I- 6, Electrical Indicating Instruments 
JAN-C-17, Coaxial Cables 

JAN-R-93, Fixed Accurate Resistors 

JAN-S-28, Electron Tube Sockets 


* All tabulated data from the Signal Corps. 





With the above policies set, the immediate objec- 
tive was to get the existing specifications “back on 
the beam,” and so provide realistic specifications 
which could be used unconditionally, thereby allow- 
ing the Services to obtain components and materials 
representing the highest available quality and the 
greatest number of desired characteristics. 

Accordingly, by May 1950 the existing specifica- 
tions were completely reviewed against existing test 
data and were categorized as to those which contained 
realistic requirements and those whose requirements 
were unrealistic. Of the 66 then existing specifications, 
thirteen were, at that time, the sole responsibility of 
other Services. Thirty-two were considered to be 
realistic and satisfactory documents. Of the remain- 
ing 21 specifications, the Signal Corps accepted the 
responsibilty of re-engineering 12 key specifications. 

This re-engineering program did not adversely af- 
fect the continued use of these specifications for pro- 
curement purposes by the Services. The existence of 
unrealistic qualification requirements, however, did 
have its effect on the approvals program, and imme- 
diate vital amendments had to be effected to existing 
specifications, where practicable, to bring them into 
a pro tem realistic status. Thus the “interim specifi- 
cation deletion of requirements program” was born. 

This program (also commonly termed the “specifi- 
cation deletion program,” “specification re-engineering 
program,” or “crash amendment program”) was im- 
mediately put into effect. As a result the necessary 
technical recommendations were made to effect crash 
amendments on 11 component specifications listed 
in Table II. In addition, it was determined that further 
specification re-engineering or complete specification 
engineering was required on 10 other specifications 
as listed in Table III, before they could be modified. 
In certain of these latter cases, further expeditious re- 
engineering resulted in specification deletions which 
were followed by immediate amendments to effect 
quick adjustment of the specifications. 

As a result of these surveys and evaluations, 20 
specifications were amended during the period of 
April 1950 through December 1951. A few of the 
specifications brought “back on the beam,” and at 
least in the realistic category, are given in Table IV. 
Seven specification revisions also were promulgated, 
the majority of which were corrected by way of the 
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lengthier “specification engineering method” and wiij 
be discussed later. 
Specification Engineering Program 

Specifications for electronic components and mate. 
rials prepared during the critical periods of World 
War II were developed largely through the combined 
efforts of the military Services and the electronics 
industry. The préduct of these industry-service groups, 
while considered poor when compared to the present 
day standards, represented the best engineering esti- 
mates of the finest minds in the component parts in- 
dustry. These specifications, in spite of their defi- 
ciencies, proved capable of meeting the emergency, 
and the industry as well as the military have profited 
by improved performance and a more stable market. 

As already noted, the analyses conducted in the 
post World War II period revealed the many good 
attributes of the wartime program as well as its glar- 
ing deficiencies. The major deficiency noted was that 
the product required by the specifications was in many 
instances beyond the “state of the art,” or if within 
the state of the art was beyond what had been pre- 
viously demanded of industry. 

This meant that the best designs and the most 
carefully engineered and controlled processes in the 
industry were not capable of producing an item that 
would comply in all respects to the physical and per- 
formance requirements dictated by the specification. 
For example, the capacitor producers employed a 
terminal bushing nominally rated at 50,000 volts on 
capacitors rated to carry 10,000 volts under adverse 
operating conditions. Aircraft required that the ca- 
pacitors perform at their rating at altitudes of 50,000 
ft. The industry felt that the 50-kv insulator bushing 
would be adequate for 125 per cent of rating or 12- 
500 volts at these operating conditions. Experience 
revealed that to meet the 12,500-volt requirement, a 
bushing that would take 150,000 volts would be re- 
quired. This overdesign was impossible for many 
reasons. The requirement had te be deleted and the 
aircraft people were forced to resort to different 
techniques as a solution to their problem. 

The present procedure calls for the acquisition of 
engineering information and data by extensive test 
and evaluation of products from representative pro- 
duction. These data and information provide sound 
engineering bases for the establishment of specifi- 
cation test procedures, test requirements and _se- 
quence of tests from which a procurement specifi- 
cation realistic in terms of current production within 
the known state of the art can be developed. This 
procedure, while costly in terms of time, manpower 
and money, has proved to be the most efficient and 
effective way of providing a firm foundation for 
equipment design and the control of quality so es- 
sential to reliable electronic components and equip- 
ment. 

Reference has already been made that during the 
specification deletion program of the 1950's the Sig- 
nal Corps had accepted 12 specifications for complete 
“specifications engineering.” A brief review of some 
remedial actions effected by engineering on several 
of these originally unrealistic and not-fully-substan- 
tiated specifications follows: 
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Variable Composition Resistors (JAN-R-94). The 
initial studies proved that no commercially available 
item could meet the requirements of this specifica- 
tion. Many samples were required for subjection to 
a series of simultaneous destructive tests. The number 
of samples for qualification tests was excessive. As 
a result of the specification engineering studies, the 
change in resistance due to the environmental and 
life tests was increased. The damp rotational life, 
moisture-resistance cycling, and hum pickup tests were 
deleted from the specification, since they were un- 
realistic. The studies also resulted in a decided reduc- 
tion in the number of qualification samples, from 282 
to 84: also the number of characteristics was reduced 
from 8 to 2. The inclusion of high and normal torque 
resistors was found to be unnecessary, and the method 
of resistance measurement was simplified and cor- 
rected to relate realistically to the construction, qual- 
ity and end use of the item. 

‘Resistance test voltage ranges were incorporated 
in lieu of single voltage values, thus avoiding pos- 
sible misinterpretation by design engineers. The defi- 
nition and requirement of effective and mechanical 
rotation were clarified to accurately define actual 
physical configuration of the item and its true rela- 
tionship with the resulting electrical measurements. 
As a result of this program, this specification was 
modified and all types of resistors covered therein are 
procurable from approved commercial sources of 
supply. 


Variable Ceramic Capacitors (JAN-C-81). Specifica- 
tion engineering studies of this document clearly in- 
dicated that the requirements were defining an item 
beyond the state of the art. It was found that the 
qualification approval submission plan, schedule of 
tests and the failure distribution, required adjustment 
to reflect the capabilities and limitations of this type 
of capacitor. 

Evaluation of accumulated test data showed that 
the test for temperature coefficient had to be revised 
both as to intent and requirements. It was necessary 
to establish new requirements for torque, fatigue, life 
and moisture resistance. Initial torque was reduced to 
more realistic requirements commensurate with an 
adjustable unit requiring relatively fine tuning. The 
apparently unrealistic fatigue test was resolved into a 
problem of test method. Capacitance change require- 
ments after fatigue were broadened, and an increase 
in torque over the initial value was found to be neces- 
sary. Life tests indicated that the previous per cent 
capacitance change limits were too narrow. The mois- 
ture resistance-capacitance change requirements had 
to be broadened and the details of this test were 
somewhat simplified. One of the major revisions nec- 
essary was the deletion of the polarization test during 
moisture-resistance cycling. Since, in the final analysis, 
inspection tests in production determine the continu- 
ing quality of the component part, this section of the 
specification also required adjustment in order to 
guarantee better quality control of the end item. 

In any consideration of what are logical and realistic 
specification requirements, three factors are involved: 
(1) test limitations, (2) method of production, (3) 
and intended application of the item. To treat one 
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Table 11—Some Components in the 
“Crash Amendment” Program 
JAN-C-20A, Temperature-Compensating Ceramic 
Capacitors 
JAN-R-26A, Fixed Wirewound Resistors 
JAN-R-22, Variable Wirewound Resistors 


JAN-C-25, Metal Encased Paper Capacitors 


MIL-T-27, Transformers 

JAN-R-11, Fixed Composition Resistors 
JAN-C-91, Fixed Paper Capacitors 
JAN-C-62, Electrolytic Capacitors 
JAN-C-76, Hookup Wire 





phase as an independent factor would only result in 
misleading conclusions. In the investigation of JAN- 
C-81, each phase was considered in relation to the 
other two. For example, in replacing the temperature 
coefficient tolerance with capacitance change require- 
ments, the misleading concept that the unit can be 
used for temperature compensation was removed. By 
this, and similar changes as indicated above, a revised 
specification was arrived at which not only served as 
a realistic procurement document but also as a suit- 
able guide to the design engineer. 


Sensitive Switches (JAN-S-63). A study of this speci- 
fication in relation to the capabilities of the manufac- 
turers again made it evident that initiation ot a 


complete engineering program was necessary in order 


to establish a realistic, workable procurement docu- 
ment. The total number of qualification samples was 
reduced from 482 to 336, the contact resistance test 
procedure was altered, the life test requirement was 
changed from a specified number of cycles for each 
switch to an average, the moisture-resistance test 
procedure was clarified, and the low-impact shock test 
was deleted. As a result of this effort, and other minor 
modifications, switches are available which both meet 
the requirements of the specification and are suitable 
for military applications. 


Electrical-Indicating Instruments (JAN-I-6). This 
project was initiated to establish realistic test methods, 





Table 111—Components Requiring Specification 
Re-Engineering or Engineering 





JAN-I-6, Electrical Indicating Instruments 
JAN-S-28, Electron Tube Sockets 

JAN-S-63, Sensitive Switches 

JAN-C-5, Mica Capacitors 

JAN-C-81. Variable Ceramic Dielectric Capacitors 
JAN-R-94, Variable Composition Resistors. 


Note: It was also recommended that, by amendment action, 
qualification approval not be required on the following 
until these specifications were re-engineered: 

JAN-W-287, Flexible Waveguide Assemblies 

JAN-J-641, Jacks 

JAN-P-642, Plugs 
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test conditions and test limits for 24% and 3% in. sealed 
and unsealed meters which would be suitable for mili- 
tary use. The project was essentially divided into 
(a) the compilation and analysis of available data, 
and (b) tests to establish test procedures and require- 
ments where the data from (a) were found to be in- 
adequate. As a result of this project, the tests and 
requirements for moisture resistance, vibration, ex- 
treme temperature influence, frequency range influ- 
ence, among others, were modified in order to reflect 
currently available meters. The relationship of re- 
quirements for unsealed and sealed meters was more 
firmly established to more closely define the area of 
usability of these two items. The results of these 
studies were incorporated into the revised meter speci- 
fication MIL-M-6A thereby making available a mili- 
tary procurement document which reflected tests and 
requirements commensurate with the current state of 
the manufacturing art. 

As a result of the complete specification engineering 
effort by the Signal Corps, all of the 12 specifications 
previously noted were revised or amended. The test 
procedures, sequence of tests, and requirements are 
now representative of realistic and fully substantiated 
military procurement documents. 

Two additional examples of specification engineer- 
ing conducted during this period can be cited: 


Glass Dielectric Capacitors (MIL-C-11272A, pro- 
posed). Following the Signal Corps development of 
the glass dielectric capacitor, and its subsequent avail- 
ability in production quantities, it became important 
to engineer a realistic, workable procurement specifi- 
cation with tests and requirements that would provide 
items of the highest military quality available from 
industry. Considerable information concerning avail- 
able capacitance in the various case sizes, temperature 
coefficient, capacitance tolerances available from pro- 
duction, and environmental properties, was available 
in engineering reports from development contracts, 
and from development engineering tests conducted 
during the development stages of glass capacitors. 

From these data, a trial specification was written 
and a confirming group of samples was subjected to 
the tests contained therein to prove out this specifica- 
tion with the view of drafting a military specification. 
The result of this overall effort was a substantiated 
set of tests and requirements. These included an ac- 
celerated 1000-hr life test (correlated to a normal 
10,000-hr life test); also realistic insulation resistance, 
capacitance, and dissipation factor requirements 
after the moisture resistance test. Capacitance values 
available in the different case sizes also were formu- 
lated. The resulting specification, accurately defining 
procurable glass capacitors with desired military 
characteristics, was immediately issued as interim 
specification MIL-C-11272 (Sig C). Coordination of 
the specification was then initiated among the three 
military departments, and has recently been approved 
and printed as a full military procurement document. 


Resistors, Fixed, Film (High Stability) (MIL-R- 
10509A). This specification was engineered to enable 
procurement of newly developed deposited-film re- 
sistors. The data for the formulation of the tests and 
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requirements contained in this specification were ac- 
cumulated from existing sources. The bulk of the 
“proving out” was the result of information obtained 
from Signal Corps development contracts on this item 
and from supplementary specification engineering 
tests. A series of load life tests was conducted at vari- 
ous temperatures and levels of loading for different 
time durations in order to formulate a realistic life 
test that could be conducted in the shortest possible 
time. The moisture-resistance test and other environ- 
mental tests were conducted to determine the per- 
formance of available deposited-film resistors under 
these conditions. These data, together with additional 
performance data, were evaluated and incorporated 
into a realistic workable procurement document for 
the three military departments. 

It has already been noted that the Signal Corps 
specification and standardization program on com- 
ponent parts and materials included two basic areas: 
(1) That which is basically Signal Corps (including 
Signal Corps’ responsibilities to the other activities of 
the Department of the Army), and (2) the Signal 
Corps’ effort as integrated into the coordinated MIL 
(formerly called JAN ) effort with the Departments of 
the Air Force and the Navy through the Armed Serv- 
ices Electro Standards Agency. This latter effort cul- 
minates in coordinated specifications and standards 
approved and used by the three military departments. 
The initial effort, or the basically Signal Corps area, 
in almost all instances, culminates in a Signal Corps 
interim (now called limited coordination)  specifi- 
cation. 

The approval and printing of this interim specifica- 
tion permits its use as a procurement document within 
the Department of the Army while it is being coordi- 
nated or integrated into the MIL program. This phase 
of specification engineering is undoubtedly the major 
task and of the utmost importance, since, from this 
effort stems the interim specifications, and from the 
interims stem the fully coordinated (three-depart- 
ment) MIL specifications. As example of this specifi- 
cation effort the specifications listed in Table V were 
engineered as interims and recently have been ap- 
proved as full MIL specifications. Other categories of 
engineered specifications are also tabulated. 

Most of the discussion to this point concerns speci- 
fication engineering conducted internally. The next 
discussion concerns external effort, or specification 
engineering work, conducted through contracts, with 
outside commercial organizations. Because of the rec- 
ognized necessity and importance of this specification 
engineering effort, and in consideration of the large 
amount of manpower and extensive facilities required 
over and above those available, it was necessary for 
the Signal Corps to proceed with the implementation 
of an external program. Accordingly, in 1952, after 
the scope and technical objectives for this effort were 
formulated, two external specification engineering 
contracts were let for the establishment of realistic 
and substantiated information for the preparation of 
specifications suitable for use as procurement docu- 
ments, one with a research foundation involving five 
tasks on resistors, and one with a commercial testing 
organization involving five tasks on capacitors. 

The general requirements of the contracts call for 
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conducting all related studies, investigations, and tests 
leading toward the establishment of a series of tests 
and test requirements that will define a minimum 
quality level from production that will be acceptable 
for military service. The detailed requirements specify 
the following: 

a. Analyze the component or components assigned 
to determine what factors or features define and con- 
trol the quality and performance. 

b. Compile all data available on the behavior 
and/or performance of the component or components. 
(Care is to be exercised to insure that the data ob- 
tained are valid and have been taken under a rea- 
sonably uniform set of conditions ). 

c. Establish those tests required for evaluating the 
factors which have been determined as being essential 
to the control of quality and the performance of the 
components. 

d. Test the samples to determine the necessary se- 
lection, sequence, and requirements of tests in order 
to establish performance requirements essential for 
military usage. 

e. Check the work outlined above by evaluating 
sets of representative samples procured from com- 
ponent manufacturers for determination of compli- 
ance with the established performance requirements. 

Further, the stipulations of these contracts are such 
that the effort will result in the accumulation of in- 
formation that will be indicative of the items’ ability 
to meet the minimum acceptable quality required for 
military applications. A component is to be considered 
as acceptable for military use when: 

a. It is suitable for the larger portion of its intended 
application in military communications and other elec- 
tronic equipments. 

b. It is capable of 10,000 hr of continuous operation 
at its rating. 

c. It will operate over the temperature range of 
—67 F to +185 F (and hotter, if possible), and will 
withstand storage at —80 F. 

d. It will operate at reduced atmospheric pressures 
from 30.0 in. to 3.4 in. of mercury (the latter equiva- 
lent to approximately 50,000 ft of altitude). 

e. It will withstand and operate under tropical 
conditions. Acceptance under tropical conditions will 
be based on satisfactory performance after a 240-hr 
exposure to the conditioning of the Standard Cycle for 
Moisture Resistance Tests of Component Parts. 

f. It will withstand without failure a constant am- 
plitude vibration test where the item is mounted in 
its normal manner and subjected to a simple harmonic 
motion for 2 hr in each of the three mutually perpen- 
dicular directions, having an amplitude of 0.03 in. 
(0.06 in. maximum total excursion), the frequency 
being varied uniformly between the limits of 10 and 
59 cps. The entire range of frequencies, from 10 to 55 
cycles and return, shall be traversed in 1 min. Reso- 
nant frequencies shall be recorded. 

The following are brief discussions concerning the 
five resistor tasks: 


Task 1—Resistors, Fixed, Composition. Because of 
the existing specification JAN-R-11 on these resistors, 
not all of the above-referenced phases are applicable. 
However, prominent objectives in this instance are 
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Table [V—Components in a 
“Specification Deletion” Program 


JAN-C-25, Metal-Encased Capacitors 

JAN-C-20A, Temperature-Compensating Ceramic 
Capacitors 

JAN-C-5, Mica Capacitors 

JAN-C-62, Electrolytic Capacitors 

JAN-C-76, Hookup Wire 

JAN-C-92, Air Dielectric Capacitors 

JAN-S-28A, Tube Sockets 

JAN-R-11, Fixed Composition Resistors 

MIL-C-71A, Type “N” Connectors 

JAN-R-94, Variable Resistors 

MIL-C-239B, Crystal Units 

MIL-T-27, Transformers 


the establishment of requirements for low-tempera- 
ture storage, low-temperature operation, and moisture- 
resistance cycling. Upon completion of this investiga- 
tion it is contemplated to incorporate applicable tests 
and requirements in JAN-R-11. 


Task 2—Resistors, Fixed, High Megohm. In this 
study emphasis is being placed on resistance-tempera- 
ture characteristics, voltage coefficient, and residual 
electrostatic effect after the application of voltage. 
Partial results of this study already have been incor- 
porated in interim specification MIL-R-11804A 
(SigC ), and when finalized will be coordinated among 
the three military Departments. 


Task 3—Resistors, Variable, Composition (submini- 
ature). These resistors are being tested initially in 
accordance with the requirements of the existing 
JAN-R-94. Ultimately, specific characteristics also will 
be established on rotational life, torque and taper. 
The results of this program, which is near completion, 
will enable the scope of specification JAN-R-94 to be 
enlarged to include these subminiature types of re- 
sistors. 


Task 4—Resistors, Variable, Precision, Wirewound. 
The technical objectives for this component are being 
verified, and particular emphasis is being placed on 
the method of test, generated noise and the linearity 
of these precision resistors. 


Task 5—Resistors, Fixed, High-Frequency, Film 
Type. An important purpose of this task is to establish 
by test the radio-frequency characteristics of these 
resistors and, as a result of these tests, to select re- 
sistors suitable for operation at such frequencies. 
These selected resistors are to be tested to determine 
the effect of various environmental conditions on their 
frequency characteristics. The data resulting from this 
investigation will be used to establish the specifica- 
tion covering r-f operation and will be appended to 
existing military specifications on film-type resistors. 

The basic objectives of the five capacitor tasks are 
the same as those previously outlined. Complete 
studies and tests will be conducted on commercially 
available components with the view of culminating 
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tests, sequence of tests and requirements that will 
afford information for the preparation of military 
procurement documents embracing characteristics 
that are realistic, have been fully substantiated, and 
that adequately define the item within the present 
state of the manufacturing art. Summaries of these 
tasks follow: 


Task 1—Capacitors, Fixed, Metal Clad, Submini- 
ature. The basic objective in this task is the evaluation 
and establishment of requirements for a relatively new 
component designed for minimum size and to be in- 
cluded into specification MIL-C-25A (metal-encased 
paper-dielectric capacitors). Because of the small size 
of this item, and the excellent features designed into 
MIL-C-25A capacitors, these miniature components 
will be evaluated carefully against that specification 
to establish minimum military requirements. Among 
others, tests are being conducted to evaluate the effect 
of temperature and pressure on capacitance, dissipa- 
tion factor, insulation resistance, and flashover voltage. 


Task 2—Capacitors, Molded Tubular, Paper-Dielec- 
tric. These capacitors are being evaluated and cor- 
related to the requirements of specification MIL-C- 
91A (paper-dielectric capacitors, nonmetallic cases ). 
Of importance is the evaluation of an effective testing 
procedure to establish reproducible insulation resist- 
ance measurements during varying degrees of tem- 
perature, humidity, and pressure. The subject of guard 
circuits and their effect on such insulation resistance 
measurements and techniques also is being investi- 
gated. Fixed and variable test voltages are being ap- 
plied during temperature and humidity conditioning 
to provide pertinent data concerning effect on ca- 
pacitance, dissipation factor, insulation resistance and 
dielectric strength. Results of the current-rating test, 
in the audio-frequency and megacycle ranges, are 
being evaluated. 


Task 3—Capacitors, Metallized, Paper-Dielectric. 
These components have already been subjected to 
climatic and mechanical conditioning such as mois- 
ture resistance, temperature and immersion, and vi- 
bration. Effects of such conditioning on the electrical 
characteristics are being evaluated. The instrumenta- 
tion and techniques necessary for the evaluation of 
intermittent breakdowns are being evolved. The rela- 
tionship between this intermittent breakdown charac- 
teristic of the item to its general quality is being 
studied. Evaluation of dielectric strength is being 
made in terms of what overvoltage is possible, the 
length of time of application, and the amount of cur- 
rent which may be employed in applying the voltage. 
The effect of life tests on the electrical characteristics, 
established from studies such as outlined here, is 
being evaluated. 


Task 4—Fixed, High-Dielectric (10 mils or less) Mini- 
ature Capacitors. The overall objective is the evalua- 
tion of these components in terms of specification 
MIL-C-11015A (general-purpose ceramic-dielectric 
capacitors). Attention is being paid to the intersec- 
tional coupling effects in multisection capacitors. In 
addition, tests are being conducted to establish and 
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evaluate realistic ratings and a satisfactory method 
of life testing. 


Task 5—Capacitors, Electrolytic, Tantalum. These 
items are being tested and evaluated in order to estab- 
lish tests and requirements suitable for a military pro- 
curement document such as the currently used JAN- 
C-62 which covers conventional aluminum-foil dry 
electrolytic capacitors. In fact, specification J AN-C-62 
is being used as a guide in this task. Among others, 
leakage current measurements are being evaluated in 
terms of insulation resistance, and life tests are being 
conducted with the view of establishing a 125 C 
rating. Measurements of capacitance, series resistance 
and leakage current also are being conducted at vari- 
ous a-c and d-c voltages, various frequencies and 
at subzero and elevated temperatures. 

Although this external specification engineering 
program is scheduled for completion by July 1954, 
certain information already has been received and has 
been incorporated in interim specifications. As addi- 
tional information is received it will continue to be 
incorporated in interim specifications and, as soon as 
practicable, will be coordinated among the three mili- 
tary departments for inclusion in MIL specifications. 

As all users of military specifications appreciate, 
these documents very seldom retain their status quo 
over long periods of time. They are constantly subject 
to modifications as improved testing techniques are 
devised, new items and characteristics are developed, 
improved materials are introduced, military require- 
ments become more stringent, sizes become lighter 
and smaller, and in addition, many other factors may 
occur and must be recognized and considered for 
incorporation in the existing document. 

For example, technical objectives for revised shock, 
vibration and acceleration requirements in guided- 
missile, fire-control and variable time-fuse applications 
are currently being considered for incorporation in 
military specifications. In addition to the constant- 
amplitude vibration test, these jnclude an investiga- 
tion of component performance during more stringent 
mechanical tests such as a constant “g” vibration test, 
vibration tests at component resonance, constant ac- 
celeration test and high-impact shock test. Due to 
security restrictions these technical objectives cannot 
be discussed in detail. However, a broad internal and 
external engineering program has been initiated to 
evaluate existing components against these technical 
objectives. As a result of this effort, realistic and sub- 
stantiated tests and requirements will be incorporated 
into military specifications which will properly define 
these items within the limitations of the present state 
of the art. Of course, in certain instances, it is possible 
that these studies may reveal a need for further de- 
velopment of the components. 

Tests and evaluations already have been accom- 
plished which have determined the shock, vibration 
and acceleration capabilities of certain relays and 
capacitors; and further internal work is continuing 
in this regard. The technical requirements for the ten 
tasks covered above under the discussion on specifica- 
tion engineering being conducted under external con- 
tracts already have been modified to incorporate these 
revised shock, vibration and acceleration requirements. 
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A. Engineered as “Interims” and recently approved as full 
MIL specifications: 





MIL Specification 























Title Number 
Capacitors, Button Style MIL-C-10950A 
Capacitors, Fixed, Ceramic-Di- 

electric (General Purpose ) MIL-C-11015A 
Capacitors, Fixed, Glass Di- 

electric MIL-C-11272A 
Fuses, Self-Indicating, Glass 

Body, Non-Renewable MIL-F-15160A 
Absorbers, R-F Radiation 

(Metallized Plates) MIL-A-11052A 
Resistors, Fixed, Composition 

(VHF) MIL-R-10683A 
Resistors, Fixed, Non W-W 

( Accurate ) MIL-R-10509A 





Resistors, Variable, Non W-W, Included into JAN-R-94 
Molded MIL-R-11103(SigC) by Amendment 
Switches, Rotary, Miniature, 
Ceramic, Circuit Selector, 
MIL-S-11286( SigC) MIL-S-3786 
















Signal Corps Interim 
Ttle Specification Number 








Capacitors, Feed-Through Sup- 

pression, A-C & D-C MIL-C-11693(SigC ) 
Chromium, Gray Plated MIL-C-114386( SigC ) 
Connectors, Plug and Recept- 

acle, Electrical, Waterproof MIL-C-12520(SigC) 
Connectors, Watertight, Audio, 















10 Contact MIL-C-10544(SigC ) 
Meters, Ruggedized, Electrical MIL-M-10304(SigC) 
Rectifiers, Selenium MIL-R-11050( SigC ) 






Resistors, Fixed, Non W-W, 


Power Type 


MIL-R-11804A(SigC ) 





In addition, negotiations have been initiated for simi- 
lar contractual effort for the evaluation of many other 
component items now covered by existing JAN or 
MIL specifications. 


Conclusions 


In recapitulation, it is noted that in numerous in- 
stances the need was emphasized for specifications 
that are both realistic and fully substantiated. This one 
point cannot be overstressed. Nothing can be more 
disconcerting to the procurement officer than to re- 
ceive a specification that describes an item he is un- 
able to contract. The proof of a realistic specification 
is the prior substantiation that the industry is capable 
of fulfilling the tests, requirements and sequence of 
tests contained therein. 

To keep this standardization program moving in the 
right direction and at the correct tempo, all those in- 
volved in the preparation of specifications must con- 
stantly apply themselves to keep these documents 
abreast of the times, realistic, and commensurate with 
technological advances. All the associated technolog- 
ical objectives, research, development, rationalization, 
applications engineering, laboratory testing and eval- 
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Table V—Several Categories of Engineered Specifications of Materials and Components 


| ment MIL-T-10513A(SigC) 


B. The following interim specifications are currently being | 
coordinated into MIL (three Department) specifications: | 









Resistors, Fixed, W-W, Power 

Type MIL-R-10566(SigC) 
Rubber, Synthetic (For Seals 

Used in Liquid-Containing 

Components ) MIL-R-11512(SigC ) 
Tropicalization of Materials 

Used in Signal Corps Equip- 


Tubes, Plastic Glass - Fabric 

Base, Low-Pressure Lami- 

nated MIL-T-10652(SigC) 
Wire, Cable, and Cord (Elec- 

trical, Hookup, Insulated, 


Radio and Apparatus ) MIL-W-12410(SigC ) 
Wire, Hookup, Monochlorotri- 
fluoroethylene Insulated MIL-W-12349( SigC ) 





C. In addition to the above items, the following have been 
engineered and are currently being processed as interim 
(limited coordination) specifications and will be coordi- 
nated among the Departments when approved: 


Capacitors, Fixed, Vitreous Enamel 

Cloth, Cable Wiping 

Compound, Potting (Chatterton’s Compound ) 

Insulating Compound, Sealing 

Marking, Self Luminous 

Plastic Material, Thermosetting Composition Molding Board 

Relay, Telegraph, Repeater 

| Resistors, Variable W-W, Precision Type 

Rubber, Substitutes for Use in Cords, Cordages and Cables 

Sockets, Plug-in Components and Accessories Thereto 

Flux, Wiping, Soldering 

Transformer, Impedance-Matching, (Line to Headset) 
between 256 ohms and 8000 ohms 

Tape, Rubber, Insulating 

Plastics Material, Foil-Clad, Laminated, for Auto-Sembly 
Printed Circuits 

Test Lead Wires 

Tropicalization of Cork and Paper 





uation, industry-military relations, and industrial mo- 
bilization would be of little avail if the results in 
each instance did not culminate in centralized and 
readily workable procurement documents. 

Good specifications, and the technology they rep- 
resent, in addition to their being of extreme impor- 
tance to the military, have yielded incalculable bene- 
fits to the civilian economy of our country. One can 
readily appreciate the benefits accruing to the national 
welfare from the military establishment of electronic 
and electrical component parts and materials of the 
highest quality, the greatest reliability and at the 
lowest commensurate cost when utilized in equip- 
ments and devices for industrial fabrication, safety, 
commercial aviation, mining, the household, automo- 
biles, maritime navigation, commercial radio and tele- 
vision, telephone, medical equipment and many di- 
verse products with which we have daily contact. 

000 
Reference 


See also “Improved Components and Materials for 
Reliable Electronic Equipment,” A. W. Rogers and B. A. 
Diebold, ELEcTRICAL MANUFACTURING, November 1951, 
p. 114. 
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Direct-Indicating 


Recording 


Instruments— 


Basic operating principles, design elements and frequency 


response of various commercial instruments are analyzed, 


including null-type, moving-coil and photoelectric types 


with associated pen motors. Jet gun and magnetic boundary 


types under development hold promise of high speed of 


response. A review of selection factors for specific 


test applications concludes this two-part article. 


S. R. Gilford, Electronic Instrumentation Laboratory 
NATIONAL BUREAU OF STANDARDS 


THE NULL or self-balancing recorder is a system rather 
than a unique element. These instruments measure 
the input signals by comparison with an internally 
maintained reference signal as is done in precision 
potentiometer measurements. In the self-balancing 
recorder the reference is varied by a servomechanism 
until it equals the input signal. This balance point 
is registered by a pen coupled to the variable element. 

In the commonest form of this recorder, the variable 
element is a resistive slidewire, and the detector of 
equality is a high-gain amplifier which drives a servo- 
motor. As illustrated in the simplified schematic, Fig. 
5, the difference between Ej,,.;, and E,.; appear as 
an error signal at the input to the amplifier. This 
difference causes the balance motor to drive the slide 
wire in the direction to reduce the error. Balance 
occurs when Ejnpu: equals E,.,. The pen is mechan- 
ically coupled to the slidewire arm to record the 
balance position. 

This type of unit is not basically a dynamic recorder 
although in some of the higher speed units it is possi- 
ble to achieve a full scale chart travel of about 10-in. 
per sec. Such recorders are capable of high sensitivity. 
A full scale value of 10 millivolts is fairly standard, 
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and it is not too difficult to extend the full-scale sen- 
sitivity to 100 mv. Even higher sensitivity is possible 
but with increasing complications, 

The accuracy of this type of recorder is excellent 
since the basic reference source in all units is a stand- 
ard cell and the null detector insures a balance of 0.1 
per cent or better. 

Many engineering refinements and adaptations have 
been made to the basic system to make it an extremely 
versatile instrument for control and monitoring pur- 
poses. This includes a means for the recording of 
multiple-channel information on a single record. A 
switching system is geared to the registration mecha- 
nism so that a large number of channels can be 
sequentially sampled. The registration mechanism in 
this case is a wheel which at balance prints a channel 
identification mark on the chart. 

Through use of special slidewires the relationship 
between the input signal and output record can be 
varied to provide many different characteristics in 
addition to the linear one. This increases the versatility 
of the instrument to the point where it has great 
value to designers in many fields. 

As a linear device, its use as a multichannel thermo- 
couple recorder permits the rapid measurement of 
temperature at many points. Thus the designers of 
electrical machinery, high power electronic equip- 





ELECTRICAL MANUFACTURING 






















































E input Reference 


bortery 


Slidewire -~ 








Amplifier 
® - 






~~ Balance motor 


FIG. 5—Basic elements of a null-balance recorder. 
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FIG. 6—Null recorder used to calibrate a microphone. 





ment or other forms of apparatus in which consider- 
able heat must be dissipated, may determine where 
special cooling is required. 

With a logarithmic slidewire the frequency re- 
sponse of microphones, speakers and amplifiers can 
be automatically recorded by coupling the chart drive 
to the frequency varying element of an oscillator and 
recording the output of the system under test, as in- 
dicated schematically in Fig. 6. Many precision hydro- 
phones were routinely calibrated in this manner dur- 
ing World War II. Similarly, antenna field patterns 
have been recorded by coupling the paper drive to 
the antenna rotating device and recording the output 
of a detector positioned at a fixed point with respect 
to the antenna. 

Where the problem requires the recording of steady 
state, slowly varying potentials or current over a 
wide amplitude range the null-balance recorder 
should be considered. The external appearance of two 
such instruments of different manufacturers are illus- 
trated in photo A in Part I of this article. 

One other type of null-balance recorder similar in 
principle but using a balancing capacitor for the 
variable element and driven by a solenoid system is 
manufactured by the Foxboro Company. In standard 
form this mechanism gives a full-scale travel of 4% 
in. per sec, and experimental models have been made 
capable of somewhat higher rates of travel. The 
mechanism of this type of recorder is shown in photo 
B, Part I. Photo C shows the external appearance of 
the finished recorder employing a chart of the circular 
type. 


The Photo Pen. One interesting variation of the 
null-balance recorder is the Beckman Photo Pen. The 
recording carriage carries a pair of photocells instead 
of the usual variable element of the self-balancing 
potentiometer. The circuit is so arranged that the sys- 
tem is in balance only when the two cells are equally 
illuminated: This makes it possible to record the dis- 
placement of very sensitive mirror galvanometers 
whose reflected beams are directed at the photocells. 
In Fig. 7, which shows this instrument in schematic 
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form, D is the basic galvanometer element and E 
designates the photocells mounted on the recorder 
carriage which is coupled to the recorder pen. 


Moving-Coil Instruments. There is a series of re- 
corders that can be directly operated as ammeters or 
voltmeters where considerable amounts of operating 
power are available and where the low impedance of 


121 








these instruments is not objectionable. The registra- 
tion mechanism is almost always pen and ink on 
untreated paper. The positioning mechanism is an 
oversized D’Arsonval movement with a large magnet 
and moving coil, an example of which appears in 
photo E, Part I. Such a unit generates sufficient torque 
to overcome frictional forces originating in the re- 
cording pen. But, because of the massive positioning 
element, the response of such recorders are fairly 
well restricted to direct current or slowly varying 
potentials. Such recorders are capable of a sinusoidal 
response flat to about 3 cps for a 5-in. chart span. 

By the use of many turns of fine wire for the driving 
coil, a sensitivity of 1 milliamp full scale is available 
in such a recorder. This seems to be the limiting sen- 
sitivity, and because of the low driving power avail- 
able, paper-pen friction effects are of considerable 
importance. Careful counterbalancing of the pen is 
resorted to in an effort to minimize this effect. Photo D 
pictures such a recorder manufactured by the Ester- 
line-Angus Company. Since the resistance of the l-ma 
recorder is in the order of several thousand ohms, 
this instrument is of value as an output device for 
vacuum tube circuits in applications where static or 
slowing varying potentials are encountered. 


The Photoelectric Galvanometer Recorder. This is 
a direct ink-writing recorder manufactured by the 
General Electric Company, with a curvilinear co- 
ordinate system which makes use of an ingenious 
photoelectric system to record the motion of a basic 
galvanometer element. See photo F, Part I. The op- 
tical and electronic amplifying system are arranged 
so that.a mirror on the basic galvanometer and one 
on the recording galvanometer are always kept paral- 
lel, as pictured schematically in Fig. 8. Since there is 
no connection between the basic element and the re- 
cording element other than through an optical link, 
there is no power drawn from the basic element for 
recording purposes. This makes it possible to use ele- 
ments of extremely high sensitivities. Elements are 
available having a full-scale response for 1 microamp. 

The design of this recorder permits the ready inter- 
change of basic elements, so that a variety of instru- 
ment characteristics are available. This recording 
galvanometer and its driving system have been thor- 
oughly engineered over a period of years to provide 
an instrument of good reliability and wide capabili- 
ties. The recorder itself is capable of operation at 
frequencies of 5 cps or slightly higher. The limiting 
factor is usually imposed by the basic elements which 
are fairly slow in response in the high sensitivity units. 

This recorder may appear similar to the Beckman 
Photo Pen described previously, but the system is quite 
different, and in compactness and general simplicity 
compares favorably with the directly operated moving- 
coil instruments. For tests where it is necessary to 
record minute currents, this recorder has much to 
recommend it. 


Pen Motors. The effort to devise recording mecha- 
nisms which would be rapid in response and still be 
capable of giving a permanent instantaneous record 
has given rise to the design of a number of position- 
ing mechanisms of different types. Essentially the 
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problem is one of devising systems with low mass, 
suitable compliance and damping, that have sufficient 
power to position the required registration element, 
In addition, the driving power requirements must be 
kept at a minimum to permit the operation of the pen 
motors from vacuum tubes of moderate power han- 
dling capacity. 

The D’Arsonval type of magnetic pen motor for 
high-speed recorders is a movement with careful at- 
tention given to the reduction of mass and the adjust- 
ment of compliance and damping to produce a flat 
response for frequencies up to 100 cps. 

In a direct-writing system, reduction of mass jis 
severely limited by the requirements of the registra- 
tion element. Since it is also necessary to limit the 
stiffness of the system to keep the driving power 
within reasonable limits, it is exceedingly difficult to 
keep the resonance of the mechanical system out of 
the region below 100 cps. For most of these devices 
resonance generally occurs below 50 cps and it is 
necessary to damp the system heavily to keep the 
response flat in this region. 

Flat response to 100 cps is not simple to achieve 
in the direct-writing high-speed recorders and is usu- 
ally only approached by compensation in the amplifier 
driving the pen motor. This is done by designing a 
boost characteristic into the amplifier sufficient to 
counteract the falling characteristic of the mechanical 
system. This can be successfully done for a deflection 
amplitude of about 2 in.; above this figure the driving 
power requirements of the mechanical system become 
prohibitive. Of course at smaller amplitudes the flat 
region can be extended. 

In one instrument, making the pen motor suspen- 
sion doubly resonant extended the mechanical re- 
sponse to an extent which makes possible a compen- 
sated characteristic flat to 100 cps. (2)* 


In general, however, manufacturers of recorders of 
this type have accepted the limitations imposed by 
the mechanical system, and by the use of minimum 
amounts of compensation, have obtained systems 
which fall off gradually above 30 eps. 

Curve B, Fig. 9, shows the sinusoidal response char- 
acteristics of an uncompensated recorder. Curve A 
shows the highly compensated characteristic of the 
recorder having the doubly resonant mechanical sys- 
tem mentioned. There is some question as to the de- 
sirability of amplifier compensation for some appli- 
cations. When it does finally start to decline, the slope 
of the characteristic is extremely rapid, with a conse- 
quent tendency to overshoot on rapid transients. The 
more gradual characteristic is not as likely to give 
exaggerated responses. 

Another magnetic type of positioning mechanism 
offered in several types of direct-writing high-speed 
recorders uses the dynamic speaker movement as the 
basic mechanism. The small linear motion generated 
by the “voice coil” is converted into large curvilinear 
motions of a recording pen or stylus by a system of 
cranks and levers, as illustrated in Fig. 10 in schematic 
form. Over the same range of operation as the 
D’Arsonval-type pen motors, this mechanism appears 
to give comparable performance. The necessary link- 





* Italic numerals in parenthesis apply to cited references at end of article. 
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ages and pivots make this mechanism more vulner- 
able to rough handling and wear. The mechanical 
amplification of the motions of the moving coil could 
result in recording errors unless backlash is completely 
eliminated. 


Crystal-Type Pen Motors. These make use of the 
piezo- electric properties of certain crystals to produce 
a small mechanical displacement which is mechan- 
ically amplified and coupled to the pen through a 
system of linkages. The outstanding advantage of 
this type of mechanism is that it is a high impedance 
voltage-operated device which is ideal for operation 
out of vacuum tubes with a minimum of power. In 
other respects it is comparable in operating speed to 
the magnetic pen motors. Unfortunately, its extreme 
fragility and poor mechanical overload characteristics 
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FIG. 9—Sinusoidal response characterstics of 
compensated A and uncompensated B recorders. 


have been a major disadvantage, and hence it has 
never been too widely used. 

The two types of magnetic pen motors are found 
in quite a number of commercial designs. A single- 
channel recorder amplifier unit manufactured by the 
Brush Electronic Company is illustrated in photo G, 
Part I. The pen motors are fairly compact units which 
can be conveniently stacked to form multichannel re- 
corders. A six-channel high speed recorder is pictured 
in Photo H. The registration mechanisms employed 
are variously pen and ink, hot stylus and treated paper, 
or current-sensitive paper. 

These pen motors have sufficient sensitivity so they 
may be operated by medium-powered receiving-type 
vacuum tubes. A typical arrangement for driving 
these units uses a push-pull system furnishing a max- 
imum of 40 milliamp per tube. 

Complete pen motor and paper drive assemblies 
are now available in skeleton form for experimental 
equipment, for special forms of field testing apparatus 
and other uses of an essentially development or re- 
search nature. They may also be used as the basic 
element in an instrument requiring a recorder. Photo 
I shows a stripped recorder assembly manufactured 
by the Sanborn Company of Cambridge, Mass. It 
utilizes a magnetic pen motor with heated stylus 
registration. 

Probably the greatest single field of use of the 
direct-recording instrument has been in medicine. In 
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the field of electrocardiography, for example, this type 
of instrument appears to be gaining in populartity in 
spite of the fact that the older photographic instru- 
ments have been in use for almost half a century and 
in their present form are capable of more faithful 
records than the direct-writing type. (12) The much 
greater convenience of application and the instant 
availability of the records for diagnostic purposes out- 
weigh the requirements on accuracy, not essential 
for clinical purposes. 

Another important use of direct recording equipment 
in the medical diagnostic field has been in electro- 
encephelography, where recordings are made over 
long periods of time and use up great quantities of 
recording paper. Economy dictates the use of pen- 
and-ink recording on untreated paper. 

It appears that more and more direct-recording 
systems are finding their way into the medical re- 
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search laboratories in the form of single and multi- 
channel instruments. These are used with appropriate 
transducers to measure all manner of physiological 
variables including cardiac potentials, cortical poten- 
tials, pressures, heart sounds, and a variety of other 
variables. Many of the physiological factors are in 
the right region of the recording spectrum to be well 
recorded on this type of instrument. 


Special Recorder Developments 


Unfortunately only a very small portion of the re- 
cording spectrum is encompassed by direct-writing 
systems. By their very nature it does not seem feasible 
to extend the range much beyond 100 cps. However, 
in an effort to obtain the advantages of direct registra- 
tion while increasing the speed of response, many 
novel and ingenious devices have been investigated. 
Some developments which may yet be of importance 
in extending the range of direct recording will be 
discussed. 


The Fixed-Stylus Recorder. One method of direct 
registration not limited by the inertial characteristics 
of the displacement mechanism employs a system of 
fixed pens. Fig. 11 shows an array of 10 stylii disposed 
along the width of the recording paper. These pens 
can be operated in an on-off manner with no mechan- 
ical delay by employing a current-sensitive recording 
paper such as is used in facsimile. In one system, each 
pen corresponds to a voltage threshold that increases 
in progression across the span of the recording paper. 
The applied signal voltage thus energizes all stylii 
whose threshold is exceeded. Fig. 11 shows the ap- 
pearance of a sinusoidal variation superimposed on 
a d-c signal recorded with such an instrument. Several 
other types of presentation are possible with the fixed- 
stylus recorder. The upper limit of response depends 
upon the writing rate of the current-sensitive paper. 

In general, the fixed stylus recorder is simpler me- 
chanically but much more complicated electrically 
than a moving stylus recorder. Secondly, the method 
of presentation is more difficult to interpret probably 
because of accumulated experience in reading con- 
tinuous rather than discrete records. Thirdly, there is 
an uncertainty in the readings which corresponds to 
the gap between pens. This can be decreased by in- 
creasing the number of pens to the total chart width, 
but this adds to the mechanical and electrical com- 
plexity. 

This type of recorder is basically more suited to 
digital recording, and a system has been devised at 
the National Bureau of Standards (4) which employs 
a 10-stylus recorder to record to better than 1 per cent 
full scale accuracy up to 300 cps or better. 


The Jet or Vapor Gun Recorder. (5, 6) This recorder 
solves the problem of the mass of the recording ele- 
ment by utilizing the registration element directly. In 
a system analogous to the cathode ray oscillograph, a 
small high velocity jet of special ink is directed be- 
tween two plates which carry a potential correspond- 
ing to the instantaneous value of the impressed signal. 
The deflected jet impinges upon the recording mate- 
rial which absorbs the ink. In order to deflect the jet 
or spray by electrostatic means, a charge is imparted 
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to it as the jet leaves the nozzle, as indicated schemat- 
ically in Fig. 12. 

The dimensions of the jet are kept as small as pos- 
sible (0.003 in.) and the velocity is as high as is con- 
sistent with the maintenance of a stable flow. The 
velocity is of great importance in the speed of response 
of the system since transit time considerations apply 
as in the analogous case of the cathode ray oscillo- 
graph. Such a system has been built capable of oper- 
ation to 1000 cps. (7) 

There are many practical problems still to be solved. 
The difficulty of maintaining the extremely small noz- 
zles clear, the removal of the surplus ink that impinges 
on the paper before it is re-reeled, the maintenance 
of the deflection plates clear of fluid which can cause 
arcing between them, and other similar problems re- 
main to be solved. However, considerable effort is 
being put into this development and may in time re- 
sult in a practical recorder system. 


Magnetic Boundary Displacement Recorder. A new 
method of magnetic recording has been described by 
Daniels (8) which has as a byproduct, a high-speed 
recording system which is virtually direct registering. 
In this system the signal on the magnetic tape is in 
the form of two magnetically saturated regions of 
opposite polarity separated by a boundary region vir- 
tually unmagnetized. The signal is stored as a differ- 
ence in net magnetization of the tape as represented 
by the amount of area magnetized in one direction 
less the amount magnetized in the other. As a conse- 
quence the unmagnetized boundary between the two 
saturated regions is displaced back and forth along 
the axis perpendicular to the direction of tape travel. 

This boundary can be clearly demonstrated by run- 
ning the tape through a bath containing finely divided 
iron. Particles adhere to the tape at all points except 
on the unmagnetized boundary. Among methods by 
which these particles can be fixed in place Daniels 
suggests a wax-coated paper which is passed through 
a heated platen. Records obtained in this manner ap- 
pear quite encouraging. Finished records could be 
obtained in a matter of seconds behind the recorded 
event. This system offers interesting possibilities when 
fully developed. 


Miscellaneous Direct-Registration System. By en- 
graving or embossing upon suitable recording mate- 
rials to obtain microscopic recordings that are faithful 
replicas of the input signals, some of the problems as- 
sociated with obtaining large-scale deflections have 
been obviated. (9) These records are observed by 
means of an optical system which projects or permits 
observation of a magnified image of the record. This 
method has been demonstrated practically but is open 
to the objections that the record can not be directly 
measured, marked nor observed without auxiliary 
apparatus. 

Recorders of the type that present an instantaneous 
direct record have merited considerable attention be- 
cause the convenience of the direct recorder is of con- 
siderable importance to the engineer in the laboratory 
and to the consumer-user of an end instrument. Some 
of the newer developments presented in this field are 
worthy of the energies of engineers and designers in- 
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terested in the production of this type of recording 
system. They will be well rewarded if a practical di- 
rect recorder having improved response character- 
istics emerges from their efforts. 


The Magnetic Oscillograph. With response much 
beyond 100 cps photographic methods of registration 
are mandatory. The electromechanical magnetic oscil- 
lograph can be versatile and useful for this purpose. 
This instrument can be obtained in a variety of sensi- 
tivities and is capable of response to approximately 5 
kilocycles. Limited to a fairly narrow recording spec- 
trum, it is possible to operate these recorders directly 
without intervening amplifiers provided their inher- 
ently low impedance is not troublesome. Large deflec- 
tions may be obtained on as little as 10 microamp. 

A wide range of response may be obtained at a 
sacrifice in sensitivity. Galvanometers elements are 
available with natural frequencies in the order of 10 
ke. The correspondingly low sensitivity requires that 
such elements be operated out of suitable amplifiers. 
Since these elements are low impedance devices it is 
customary to drive the elements through matching 
transformers. This procedure becomes objectionable 
where it is necessary to go to low frequencies or direct 
current. Systems are available for driving such units 
at direct current utilizing carrier systems, or direct- 
coupled amplifiers with considerable output current 
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capacity. However, this represents additional com- 
plexity. 

Outside of its basic simplicity, the real advantage 
of the magnetic oscillograph comes in multichannel 
recording. Here the small size of present galvanom- 
eters permits the assembly of many units side by side 
in limited space. A single light source and optical sys- 
tem and photosensitive recording paper with its driv- 
ing mechanism complete the multichannel recorder. 
Since the galvanometer elements seldom exceed % in. 
in width and may go as low as % in., a compact unit 
for field and laboratory use containing as many as a 
dozen channels can easily be obtained. The only prac- 
tical limit on the number of channels is the difficulty 
of identifying the various channels on the finished 
record. 

The problems associated with driving this low im- 
pedance device have kept it from becoming a popular 
laboratory recorder, but where the appropriate ampli- 
fiers have been obtained, the value of the magnetic 
oscillograph is soon appreciated. It has been used for 
simultaneously recording vibration and dynamic strain 
signals obtained electrically from many points in a 
structural system such as found in air frames. Another 
important use of the multichannel magnetic oscillo- 
graph is for recording the transmission of shock waves 
through the earth’s strata in geophysical exploration. 


Types of Elements 


The bifilar string and the moving-coil type, Fig. 13, 
are the two magnetic oscillograph elements that are 
in common use. The moving-coil type is preferred 
where maximum sensitivity is required but it does 
not have the high frequency capabilities of the bifilar 
element. Fig. 13 pictures the suspensions of a moving- 
coil element, while Fig. 14 shows a bifilar unit with 
its hairpin-shaped loop of wire. Note the tiny mirror 
cemented to the elements in both types. The bifilar 
element is of lower sensitivity than the moving-coil 
type, but is capable of operation up to about 5 kc. 

In some multichannel units a single magnetic struc- 
ture is utilized with the elements consisting only of 
the string and mirror inserted in appropriate gaps in 
the magnetic structure. 

The optical system of such units consists usually of 
a light source and lens which focuses a spot of light 
on the mirror element. The reflected light is in turn 
focused on the sensitized paper through a cylindrical 
lens, Fig. 15. By varying the length of the optical 
lever, sensitivity may be changed. In a typical portable 
recorder the optical length of the beam is about one- 
third meter. Such a unit accommodating eight record- 
ing channels is pictured in photo J, Part I. 


The Unifilar String. A magnetic oscillograph with 
an unifilar string is encountered infrequently in indus- 
trial type oscillographs but has been used for some 
fifty years in the field of cardiology. The inherent sensi- 
tivity of this unit makes it possible to record the mi- 
nute electrical currents associated with contraction of 
the cardiac muscle without aid of amplifiers. Full- 
scale sensitivity of such an element in its associated 
optical system is in the order of 2 microamp. 

The element consists of a stretched conducting fiber 
in a magnetic field, Fig. 16. Present-day apparatus 
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employs fibers made of quartz upon which is evap- 
orated a thin gold film. The optical system focuses a 
light on the fiber which casts a shadow upon the 
sensitized paper. In a typical portable electrocardio- 
graph recorder the optical magnification of the system 
is about 500, accounting in part for its high sensitivity. 
Associated with this sensitivity is a sinusoidal response 
to 200 cps. The impedance of this device as used in 
electrocardiograph recorders is about 2000 ohms, de- 
pending to some extent on the thickness of the evap- 
orated film on the quartz fiber, the diameter of the 
fiber and its length. 


Moving Iron Element. This type of element is not 
commonly used as a conventional oscillograph ele- 
ment. Its principal use is in connection with the sound 
track recording system of the variable-area type. The 
vibration of the small iron armature rotates a mirror 
causing the displacement of a light beam. By utiliz- 
ing a wedge-shaped aperture in the light path in front 
of the sensitized material a variable height image 
impinges on the film. 

With the recording systems described thus far, it 
is possible to extend the recording spectrum to ap- 
proximately 10 ke. For recording beyond this region, 
it becomes necessary to resort to cathode ray equip- 
ment. 


Cathode Ray Oscilloscope. In view of the thorough 
coverage given the cathode ray recorder (10) this 
type of recorder will not be discussed in detail here. 
It has great versatility and is capable of carrying the 
recording spectrum well beyond 100 ke and under 
special conditions well beyond the 1 megacycle range. 
As a recorder the system breaks down not in the cath- 
ode ray tube itself but rather in the combination of 
brightness and film sensitivity needed for high speed 
recording. 

Important characteristics of many of the recorder 
systems discussed are summarized in the table. These 
characteristics apply only to the mechanism that finally 
produces the graphic record. 


Recorder Requirements 


In the selection of a suitable instrument system, the 
first consideration must be whether the instrument 
can faithfully inscribe the signal applied to the input. 
Secondary characteristics such as portability, size, rug- 
gedness, method of registration, are to some extent 
dictated by the operational conditions, and personal 
preferences. 

To make a rational choice of recorders, it is neces- 
sary to know how rapidly the input signal varies and 
how rapidly the recorder can respond. This can be 
expressed in terms of “rise-time” or in terms of re- 
sponse to sinusoidal inputs. These quantities are 
methematically related and can be applied inter- 
changeably. Wallman (11) gives an expression for a 
low-pass network, which can be applied as an ap- 
proximation to a suitably damped recorder, relating 
rise time and sinusoidal cut-off frequency in the fol- 
lowing manner: Rise time varies with 1/2f- where 
rise time is defined as that required for the output to 
go from 10 per cent to 90 per cent of the final value in 
response to a step function and f, is the cut-off fre- 
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quency or half-power point on a sinusoidal basis. 
Where the characteristics of the signal to be re- 
corded are known, an instrument should be chosen 
whose rise time is shorter than shortest rise time of 
the input signal. Where the information is available 
in terms of sinusoidal responses, the highest significant 
component of signal frequency must fall within the 
response band of the recorder. Difficulties occur where 
the nature of the signal is not known or predictable 
in advance of recording, such as in medical and biolog- 
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ical work. It occasionally happens also in complex 
systems encountered in physics and engineering. 

In handling such problems a recording system can 
be selected having the widest possible range of re- 
sponse. Thus it is certain that undistorted records 
will be obtained, but this type of system is usually 
the most difficult to set up and maintain in operation. 
It is also subject to unwanted noise and probably is 
the most expensive in initial cost and maintenance. 
It is wise, therefore, to limit the recording bandwidth 
to that necessary for the signals at hand, allowing an 
ample margin of safety in the process. 

This still does not settle the question as to how one 
goes about making this determination for signals of 
unknown characteristics. Where an extensive program 
of recordings is contemplated, involving perhaps many 
sets of recording equipment, or where the manufac- 
ture of special purpose recorders is contemplated, it 
may be wise to initially set up an elaborate wide-band 
recorder for preliminary work. On the basis of the 
distortionless records thus obtained an analysis of the 
signal characteristics can be made. It then becomes 
feasible to choose or design the simplest recorder 
having the requisite bandwidth to carry on the long- 
range measurement or manufacturing program. 

The signal obtained with the wide-band recorder 
can be analyzed for frequency content by several 
methods. Often it is possible by inspection of the 
record to select the components of the signal that 
represent the most rapid activity. A measurement of 
the rise time of these components gives a good indi- 
cation of what is needed in a recorder. 


Another method depends upon the introduction of 
a series of cut-off filters ahead of the input to the wide- 
band recorder in such a manner that the bandwidth 
of this instrument is progressively decreased. The rec- 
ords are then visually compared with the unfiltered 
records and the point at which degradation of the 
signal appears can be taken as limiting bandwidth 
necessary to produce accurate records. For this pro- 
cedure, it is necessary to have either a repetitive phe- 
nomenon or some method of playing back the original 
record. 

If neither of these methods seems objective enough, 
it is possible to examine the spectrum of the undis- 
torted record by Fourier Analysis. This can be done 
graphically if the signal is not too complex, or with 
various electrical and mechanical analyzing equip- 
ments described in the literature. The point in the 
spectrum below which the harmonics are only a few 
per cent of the fundamental can be taken as a safe 
place to limit the bandwidth of the recorder. Usually 
this method is far too complex to be practical for most 
applications except in those cases where the spectral 
distribution of the signal is of interest. 

If for any reason it is not possible to make these 
determinations, one still can get a rough idea as to 
the adequacy of a recording system by examining 
the records. If the fastest component of the record 
has a rise time longer than the known rise time of 
the recorder then the system is probably adequate. 
However, if the rise time of recorder and record are 
found to be very nearly equal, then the system is 
marginal or perhaps inadequate. 
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In all these methods for determining maximum 
bandwidth requirements, it is extremely important 
that the signals chosen for analysis be representative 
of the fastest variations that can be expected to occur. 

In actual practice the accurate determination of the 
signal spectrum is important only under certain cir- 
cumstances. For example, in marginal cases where the 
signals recorded verge on the extreme operating lim- 
its of the recorder, it would be important to know 
with reasonable certainty the limits of the signal spec- 
trum. This would be especially important if the re- 
corder was in all other respects the most suitable for 
the particular situation. These properties would have 
to be studied carefully as an aid in evaluating the 
loss of accuracy to be accepted if the frequency char- 
acteristics of the recorder were compromised and 
also in determining whether it would be practical or 
possible to push the limits of the recorder further out 
to satisfy the signal requirements. 


Case History—The Electrocardiograph Recorder 


Such a situation arose in the design of electrocardio- 
graphic recorders. The appearance on the market of 
the direct-writing oscillograph as a competitor to the 
well-established string oscillograph type of electro- 
cardiographic recorder brought to the forefront the 
question as to whether it was capable of faithfully 
recording the cardiac potential. A study was made to 
determine the average spectral characteristics of the 
signal from normal and abnormal individuals using 


a fairly elaborate wide-band recorder. (13, 14) 
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with a bandwidth in excess of 150 cps produced more 
faithful records than did the direct-writing oscillo- 
graph which had a half-power point at 50 or 60 cps. 
However, the recording errors thus introduced did 
not have any appreciable effect on diagnosis. Although 
direct-writing oscillographs were not capable of high 
accuracy in recording cardiac voltage they were doing 
an adequate job for clinical purposes. 
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Printed-Circuit 
Design Sources 


Tabulated breakdown that lists commercial and experimental design 


and fabrication services, details materials used, end-product 


specialties, and other pertinent information. 


An ELECTRICAL MANUFACTURING Staff Report 


So-CALLED “printed circuit” components, assemblies, 
and associated techniques are long past being a novel- 
ty in the design of electronic equipment. A growing 
body of technical literature has already and _ fre- 
quently reported advances of significance both in the 
basic materials of printed-circuit construction, in de- 
sign principles, in compatible components, and in 
automatic fabricating and assembly methods. The 
automatic factory development is perhaps of the 
greatest current significance, since in the overall pic- 
ture the further growth of printed-circuit applications 
was waiting on automatic assembly development. 

As a part of a continuing editorial policy,* the 
editors of ELecrricAL MANUFACTURING have been 
presenting a series of articles dealing with various 
aspects of printed-circuit developments. In the main, 
these articles dealt with printed circuits as one phase 
of the overall development of miniaturization and 
reliability, which includes, for example, associated 
techniques such as embedded or encapsulated circuits. 
In following through on this program, the need was 
sensed for publishing a guide to current commercial 
design and fabrication services. This article is the 
result. 

Based on questionnaire responses this report pre- 
sents essentially a list of companies that offer such 
services, a breakdown that indicates the techniques 
used by each company, base and conductive mate- 
rials, special resistor and capacitor materials, and 
finally tabulations of associated services and end- 
product specialties. 

Although Table I, comprising the main checklist, 
lists some 70 companies, and these represent a very 


* See References at end of article. 
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large percentage of the total questioned, the list 
does not claim to be all-inclusive. In the first place, 
there is a considerable number of small companies 
in this field that operate on a consulting basis, or 
“custom-type” design basis. It is impossible to reach 
all of the companies, particularly as new ones are 
entering the field constantly. In the second place, 
many important developments in the printed-circuit 
field are found among those equipment manufactur- 
ers that make no services available to outside com- 
panies. No attempt was made to list such companies. 

An examination of Table I and the related ex- 
planatory notes will clearly indicate that there is a 
considerable degree of experimentation with newer: 
materials and techniques. However, the emphasis 
seems to go on the more conventional materials such 
as the NEMA grades of phenolic laminates for base 
materials and copper for the metal cladding. 

The various laminate manufacturers that specialize 
in base materials for printed circuit work have, 
naturally, a great deal of interest in this field. Except 
for those that also provide a circuit-etching service, 
they are not eligible for listing in Table I. However, 
such laminators as these should be noted since they 
provide the metal-clad laminates: 


Continental-Diamond Fibre 
Company 


Newark, Del. 
Schenectady 1, N. Y. 


Stamford, Conn. 


Mica Insulator Company 

Plastilight, Inc. 

St. Regis Sales Corp., 
Panelyte Div. 


Synthane Corp. 


New York 17, N. Y. 

Oaks, Pa. 

Westinghouse Electric Corp., 
Micarta Div. Trafford, Pa. 
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TABLE I - CHECKLIST OF PRINTED-CIRCUIT DESIGN AND FABRICATION COMMERCIAL SOURCES 
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Associates 


70 North Americon 


ee 
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Bendix Aviation 


37 RCA Victor (See Note B) 
51 Plastics & E 

52 Richardson Co. 

57 Stondard Coit 

58 Stor Fuse 

62 Techron 

63 Telectro 

64 Telex 

65 Tri- Dex 

68 T.C. Wheaton 


8 Bristol E 

9 Cordweli 

11 Centronics 

18 Henry G. Dietz 
43 Micorta 
44 Micro 

54 Sheffco 

67 Wolkirt 


6 Becks 
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48 Patterson Moos 
49 PCA Electronics 


45 Molded insulation 


20 Electroiab 
21 Electronic Mechanics 









8. For Specific End Products in which Company Specializes See Table IV 
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Note A: 


The information contained in this checklist, plus that in 
in the other tables, has been derived from replies to a field 
questionnaire. Every care has been taken to preclude 
omissions or other inadvertent errors in tabulating the 
replies. ELECTRICAL MANUFACTURING, however, does not 
assume any responsibility for any such omissions or errors. 


Note B: 


RCA Victor Division, Tube Dept., interest in this field is 
qualified by these statements: (a) A design and fabrication 
service is provided only if there is a good prospect of 
substantial factory run developing as a result. Minimum 
runs, 10,000 pieces. (b) Own interest in printed circuits 
is confined to coil and inductive components, excluding 
wire-panel type of product. 


Note C: 


a. Metal writing 
b. “Beck Process” 


k. Plated and flush-circuit 
patterns 


c. Plated patterns l. Printing of wiring and 
d. os resistors on flexible and 
e. 0 ograp 1c process rigid bases 
f. wy wl deposition on. Wades 

Beck’s n. Vacuum deposition 


o. Vacuum deposition 
p. “Multi-Bond” techniques 


. Flush inlaid circuits 
i. High-vacuum electro- 


. pra 


plating (composite materials) 
j. Experimental q. Lithographing 
Note D: 


Nylon-base melamine; glass-nylon. 
Uses any suitable laminate. 
Nylon-base phenolic. 
. Linen-base phenolic. 

Kel-F; Mykroy glass-bonded mica. 

All laminates. 

Glass-polyester; glass cross-linked polystyrene. 

. Almost any suitable base material. 

. All materials. 

j. All types of phenolic laminates. 

k. Asbestos-base phenolics; flexible base materials such as 
acetates and polystyrene sheet. (Ceramics and glass 
only when supplied by customers. ) 

l. Polystyrene. 

m. Polyesters with zero water absorption and high di- 
electric characteristics. 

n. Mycalex 400 and 410 glass-bonded mica. 
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o. All laminates. 

p. Linen-, canvas,- and nylon-base phenolics; essentially any 
laminate to which metal foil can be bonded, or on 
which a pattern can be directly plated. 

q. Phenolic laminates generally. 

. Insurok T-725 and T-812 as well as other Insurok phenolic 

laminates. 

Nylon-base laminates. 

. Glass-polyester. 

. Copper-clad phenolics. 

. Polystyrene. 

. Base materials as required. 

. Mylar polyester film. 

. Teflon and Kel-F. 

z. Phenolic and melamines generally. 

aa. Nylon-base phenolics. 


- 
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Note E: 
a. Brass f. Nickel 
b. Platinum; tin; rhodium; g. Plated copper 
indium h. Nickel-rhodium; solder; 
c. Composition i Brass 
d. Nickel-rhodium; solder : So la as all 
plating tin; indium; silver; go 
e. Solder j. Steel 
Note F: 


. Wide variety, both common and proprietary. 

. Printed resistors; capacitors (limited). 

Tape resistors. 

. Printed carbon resistors. 

Organic-material resistors; ceramic capacitors. 

. Ceramic resistors and capacitors. 

. Carbon (many types); silver; insulating coatings; mag- 

netic coatings. 

. Carbon and graphite for resistors; copper and silver for 
capacitors. 

. Resistance ink; silver on titanate. 

. Carbons. 

. Experimental stages for resistors; production set-up for 
metallized capacitors; experimental projects. 

l. Tape resistors; ceramic capacitors. 

m. Carbons; plastics. 


= armor ao op 
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Note G: 


No distinction has been made here between printed-circuit 
components as such, for example a printed R-C network, 
and tubes, connectors, and so on, specially designed for 
associated application to printed circuits. 





Specialized developments, such as the Microstrip 
techniques of the Federal Telecommuncations Labo- 
ratories Division of I. T. & T., Nutley, N. J., have not 
been included in the checklist, since these techniques 
have been primarily developed for microwave com- 
ponents and find use in printed waveguides and 
similar application (see page 152). 

Exception could be taken to the term “printed 
circuit” used throughout as not being sufficiently 
precise. This is true enough since circuits may be 
plated, etched, offset, printed, die-stamped, silk-screen 
printed, embossed. A system of definitions is perhaps 
needed, but under the pressure of development and 
application the “printed circuit” term has apparently 
assumed a generic meaning. 

It is not the purpose of this brief introduction to 
this report to analyze the survey replies. It might 
be noted however that the field of printed resistors 
and capacitors materials obviously needs greater de- 
velopment. 
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Tables TI, II and IV 


Table Il—Containing complete company names and 
addresses appears on page 316. 


Table I1I—Containing summary of associated sources 
and Table IV with list of end-product applications 
appear on the next page following this—page 132. 





References in Electrical Manufacturing 
Bibliography-Printed Circuits, annotations of some 14 articles, 
June 1953, p. 344. 

Automatic Assembly of Electronic Equipment, p. 97, July 1953. 
Design of a complete production line for a radar chassis. 
Automatic Production of Modular Subassemblies, November 

1953, p. 156. Report on the “Tinkertoy” technique devel- 
oped by the National Bureau of Standards for the Navy. 
@ @ e To secure one reprint copy of this article without charge 
circle No. 138 on card in the Reader Inquiry Facility, page 245. 
(Continued on the following page) 


131 





Code No. for 


Company | 


Table 11]—Printed Circuit Sources— 


Associated Services 


Services 


| Design-engineering of finished products. 

| Engineering. 

Circuit design through complete sub- 

| assemblies. 

Any other work such as boxing, packag- 

| ing, machining parts. 

| Design manufacture of printed circuit 

| boards—also complete subassemblies. 

| Design of components for use with printed 
circuits. 

Dip soldering; potting. 

| Design, manufacture and assembly. 

| Design, prototype and small run of sub- 

| assemblies and complete units. 

| Foil bonded laminates, and plastics em- 

| bedded printed circuits. 

|Complete service from analysis of prob- 

| lem, design through manufacturing of 

final equipment. 

| Will manufacture complete units. 

Manufacturing. 

Basic material recommendations. 

Design and fabricate complete resistor and 
capacitor units. 

| Metallized ceramic objects. 

Specialize in the design of etched circuits 
equipment to be manufactured econ- 
omically in small quantities, that is, 25 
to 50 for production run. 

| Engineering service, sample service, print- 
ed and etched panels, completely fabri- 
cated panels, circuits with mechanical 
components pre-assembled. 

Electronic parts, such as high-frequency 
audio amplifiers, pre-amps, equalizers. 

| Design and complete printing service re- 
sistors, wiring, capacitors, coils, etc. 

Impregnate phenolics and paper to elimi- 
nate electrical leakage caused by air- 
borne moisture. 

Encapsulation of subassemblies. 

Design engineering layout and drafting as 
applied to Photo-circuit printed circuits 
and allied electronic subassemblies. 

| Plated circuits and embedded or flush 

| circuit patterns. 

| Subminiature printed electronic circuit de- 

| sign and development to customer’s 
requirements. 

Furnish metal-clad laminated sheets fabri- 
cated parts and etched circuits. 

| Basic design and analysis. 





| Patent licensing. 
| Redesigning equipment miniaturizing. 


| Design and commercial production of sub- 
assemblies. Do not make our own 
etched plates. Etching is done outside 
of the plant for production qantities, 
but do specialize in layout and assembly 
of miniature printed circuits complete 
with other components. 


| Make receptacles for printed circuit cards. 


Now designing sockets and other com- 
ponents for use in conjunction with 
printed-circuit cards. 

Also printed circuit bases or assembled 
circuits. 

Project “Tinkertoy” equipment. (See p. 
156 November issue) 

Facilities for redesign of customers’ 





circuits for printing and producing 
printed circuits. 


Table IV—Specialized End-Product 
Applications for Printed Circuits 


Code No. for | 
Company | Applications 


' 


l 
| Resistors, capacitors, filters, assemblies. 
Complete circuitry, slip rings, telemetering 
| equipment. 

Airborne equipment. 

I-F decks, photo-wired chassis. 

| Aviation electronics, radio and _ television 
chassis, telephone equipment, commu- 
tator plates. 

Computer packages. 

Communications equipment, radar, busi- 

| ness machine applications. Glass capaci- 

tors, inductances, resistors, ete. 

| Controls. 

| Digital computers, television (i-f strips, 

| antenna, duplexers, traps, etc.) and 
flush switching gear. 

Radios, crossover networks, timers. 

Any involving electronic and or electro- 

| mechanical fields. 

| Miniature instruments. 

Electronic and electromechanical systems 
and products. 

| Radio, TV and industrial electronics. 

Military, radio, lighting circuits. 

Extreme subminiature circuit assemblies 

Ceramic capacitors. 

TV antenna couplers. 

Electronic laboratory instruments. 

| I-F transformers; 40-mc printed circuit i-f 
stack assemblies (tandem amplifiers ). 

Subminiature electronic subassemblies. 

Commercial radio and _ television wiring 
panels, military communication and 
memory panels, tuning and_ switching 

| plates. 

| Hearing aid; TV tuner and other electronic 
circuits. 

Mostly TV circuits and printed tempera- 
ture-sensitive resistors to date. 

Generally those which find use for printed 

| circuits including microwave plumbing, 
radio and TV chassis, i-f strips, antenna 
filters, terminal boards, wiping switches, 
flush commutators, etc. 

Hearing aid amplifiers; subminiature audio 
and r-f packages; transistor audio am- 
plifiers and allied circuitry. 

Resistor-capacitor combinations on cera- 
mics. 

TV and radio, military amplifiers, indus- 
trial electronic subassemblies, for ex- 
ample, electronic computers. 

Coupling units, multiple resistors, multiple 
capacitors, pentode and triode detector 
output circuits. 

|TV tuner; computer assemblies. 

Amplifiers, controls, computers, recorders, 
testers. 

Hearing aids; miniature audio amplifiers; 
pocket-size radio receivers. 

| Complete amplifiers, terminal boards, toroid 
coils, filters, special transformers. 

Pulse circuitry and specialized applications 
requiring miniaturizaton, mostly em- 
bedded. 

Radio equipment for model airplanes and 
boats. 

Ceramic capacitor and printed circuits on 
ceramic base. 








For complete company names and 
addresses, see table on page 316. 
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Testing 


Organic Materials for 


Electrolytic 
Corrosion 


Details of method developed by RCA Victor for 


various electronic materials of construction, 


including p.s.a. tapes, paper, and wire enamel. 


C. H. Kreck, Chemical and Physical Laboratories 
Rapio Corporation or America, RCA Victor Div. 


THIs ARTICLE presents the results of a program de- 
signed to provide a means of quantitatively measuring 
the resistance to electrolytic corrosion of insulating 
materials of construction, such as paper, electrical 
tapes, waxes and enamels (on wire). 

The essential objective is to be able, by better selec- 
tion of materials, to reduce deterioration caused by 
copper corrosion and limit, as far as possible, replace- 
ments of equipment parts, leads, etc., caused by cor- 
rosion in service. 

As a result of this study and use of this method, the 
corrosive possibilities of various kinds of organic ma- 
terials can be determined. Materials giving no cor- 
rosion products can be separated from those yielding 
corrosion products as a result of exposure to defined 
conditions of potential, temperature and humidity and 
the degree or amount of corrosion measured. 

A search of the literature showed no method of a 
reproducible and quantitative measurement for meas- 
uring resistance to corrosion applicable to materials 
such as paper, electrical tapes, waxes and varnishes, 
other than a method developed by the Minnesota Min- 
ing and Manufacturing Company. This method, with 
refinements to suit our requirements, forms the basis 
of the present method used by RCA for measuring 
corrosion resistance. 

Corrosion is measured as the amount of change in 
the tensile strength of fine copper wire in juxtaposition 
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with the material under test resulting from exposure 
to electrolysis under defined conditions of tempera- 
ture, voltage and humidity. The method is quantita- 
tive. During the course of our work in its evaluation, 
the inadvisability of relying on visual examination as 
a measurement of corrosion was amply demonstrated 
since some materials tested showed intense green de- 
posit while actual measurement showed that corrosion 
interpreted in terms of closeness to breakdown was 
almost negligible. Other materials showing only slight 
visual deterioration gave, by measurement, almost 
complete breakdown. The latter effect is typical of 
pitting present in such materials as enameled wire, 
certain kinds of coated papers, etc., and is caused by 
the setting up of local concentrated cells. A descrip- 
tion of the method now follows: 


Description of Test—Apparatus 


1. Glass Coil Forms: Made from '-in. diam glass 
tubing with two small glass posts welded on at each 
end. These forms are 2% in. long and are used for 
mounting the specimens. 

2. Fixture: A noncorrosive rack for mounting the 
specimens. It consists of two similar U-shaped elec- 
trodes which are 3 in. apart being separated by a block 
4 in. x 1% in. x % in. of phenolic at the bottom and by 
the cap at the top. One side of the “U” is 2 in. longer 
than the other and extends through the cap while the 
other is anchored in the cap. All fits are snug fits. The 
electrodes are drilled and tapped for adjustable screws 
which are spaced 1 in. apart. These screws which are 
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1% in. long serve as pins for holding the specimens 
and also as terminals for the wires used. 

3..Small Humidor: Two-liter, wide-mouth (4% in. 
ID), screw top jar to hold the fixtures (2) and 150 cc 
water. 

4, Jar Top: A phenolic cap, 1 in. thick, machined to 
a snug fit with the inside mouth of the jar, and fitted 
with two holes to permit the passage of two %-in. 
diam, noncorrosive metal electrodes which act as 
terminals. The cap is part of the fixture designed for 
mounting the specimens. (See Fig. 1.) 

5. Oven: Forced circulation. 50C + 0.5C. Precision 
Scientific Company, catalogue +1052 is very satis- 
factory. 

6. Tensile Tester: Range 0 to 5 lb in 0.1 lb. Scott 
Incline Plane Tensile Tester, or the Alfred Suder 
Pendulum Tensile Tester, has proven satisfactory. (See 
Fig. 2.) 

7. Voltage Supply: 220 volts d-c. 

8. Bare Copper Wire: No. 30 AWG, free from oils, 
oxidation, or other contamination. Should be as uni- 
form in gage as possible and free from kinks. 

9. Rubber Gloves. 

10. Distilled Water: Specific conductivity not more 
than 5 x 10-4 mhos. 


Description of Test—Procedure 


1. The first requirement is scrupulous cleanliness in 
the handling of samples. All materials subject to test 
should be handled by means of pure rubber gloves 
previously thoroughly washed. The glass forms are 
sterilized. 

2. Materials to be tested such as paper, tape, etc., 
are wrapped around the glass coil form while mate- 
rials such as waxes, varnished, etc., are applied directly 
to the form as thin films. 

3. No. 30 AWG wire as duplicate conductors is then 
wound around the material under test, the duplicate 
conductors being % in. apart with a % in. distance 
between each set of wires. The duplicate conductors 
are of different polarity. 

4. The fixture carrying the specimen under test is 
placed in the glass jar and the whole put in an oven at 
50 C, the positive and negative terminals being con- 
nected to 220 volts d-c supply. 

5. Normally, the test is run for 50 hr. In some cases 
this time may be extended to 200 hr or may be short- 
ened to 20 hr depending on the material and specific 
information required. 


6. After the necessary humidity exposure the sam- 
ples are removed from the jar and the tensile strength 
of each wire determined. The percentage of corrosion 
is found from the following formula: 


T, —T, 
———— x 100 percentage of corrosion factor 
ii 
where 
T,, = tensile strength of negative wire 
T, = tensile strength of positive wire 


Normally, of course, the negative wire is unaffected 
by electrolytic action. However, should the wire be 





FIG. 1 


testing corrosion resistance con- 


(Left)—Apparatus for 


sists of small humidor, a fixture 
containing a noneorrosive rack 
for holding specimens and two 
U-shaped electrodes, and glass- 
coil forms for mounting the 
specimens, FIG. 2 (Above)—A 
tensile strength tester is used for 
wire specimens. Range is from 
zero to 5 Ib in 0.1-lb steps. 
(Illustrated is the Alfred Suder 
tester.) 
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damaged in any way, for example, mechanically, the 
tensile strength of the untested wire may be used for 
calculation. The use of the negative wire is preferable 
since it is adjacent to the positive wire on the spool 
and most likely to duplicate the original tensile 
strength more accurately. 


Application 

Besides those materials listed, the test is applicable 
to a wide range of other materials such as resins, plas- 
tics, impregnating and potting compounds, and _ in- 
sulating varnishes. It has shown the limitations of 
some material that had been considered of high 
quality, and also it has been instrumental in recom- 
mending materials for new designs and for prolonging 
the life of existing ones. Examples follow: 

Bare copper wire wrapped over glass alone shows 
no evidence of corrosion even after 300 hr exposure. 
Enameled and Formex wire, however, under the same 
conditions, showed 2 to 8 per cent deterioration after 
only 20 hr. When the latter kinds of wires were 
wrapped over the most neutral papers, such as pure 
alpha pulp, a good grade of Kraft, etc., corrosion was 
accelerated and values of 20 to 60 per cent and, in 
some cases, 100 per cent were obtained after 20 hr, the 
range of values being due largely to the area and dis- 
position of local cells. The electrolytic forces that 
would normally be distributed along the entire surface 
of an uncoated wire concentrates at these local areas. 

Since approximately the same amount of metal en- 
ters the reaction in either case, the loss in the case of 
bare wire is distributed along the entire surface of the 
wire whereas with chipped, pitted or broken types of 
coatings the reaction is across and around the wire at 
that point, resulting in a more rapid reduction in the 


strength and higher corrosion values. The smaller the 
opening in the enamel, therefore, the quicker will be 
the breakdown. The short life of electrical equipment 
made of fine enameled wire may be, in many instances, 
at least, attributed to this cause. 

Perfect enamel coating, absolutely free of pin holes, 
breaks, chips, etc., will show no corrosion. Unfor- 
tunately, wire of this kind is not made. New methods 
or improvements in present methods of enameling 
wire are indicated. With present materials the results 
demonstrate that discretion should be exercised in the 
selection of enameled fine wires when designing elec- 
trical apparatus. 

All untreated papers, even those usually considered 
chemically pure, are corrosive to some extent under 
the influence of electric current and the mechanism 
by which corrosion occurs can be defined. Basically, 
it is a function of the behavior of the hydroxyl ion of 
the cellulose molecule. It is possible to treat papers, 
for example, by coating with selected materials to 
withstand corrosion. However, to state that a coated 
paper is noncorrosive would be in error since experi- 
mental evidence indicates that even where the coating 
material is noncorrosive it must be of such thickness 
that the paper fibers are completely enclosed by the 
coating and no fibers exposed. Wherever fibers are 
exposed, possibility of corrosion exists. 


Considerabie work has been done on evaluating the 
corrosion characteristics of various kinds of electrical 
tapes. Some plastics film types, of which cellulose ace- 
tate, vinyls and polyethylene are typical examples, are 
noncorrosive, whereas the cloth types of these plastics 
materials are slightly corrosive. Glass-fiber cloth is 
next followed by the paper tapes and, lastly, by cotton 


cross-sectional area with consequently lower tensile 


Glossary—Insulating Tapes 
APPLICATIONS for pressure - sensitive 
adhesive tapes (p.s.a. tapes) for elec- 
trical insulation have been increasing 
steadily. This has impelled a parallel 
development in the variety and di- 
versity of these tapes, particularly in 
the utilization of new materials to 
form the composite tape structures.® 
In view of the interest in these ma- 
terials, and the use of special termi- 
nology in specifications and evalua- 
tion reports, the following glossary 
has been prepared for ELECTRICAL 
Manuracturinc by the technical 
staff of Minnesota Mining and Man- 
ufacturing Company: 

Adhesion: Strength of bond between 
a pressure-sensitive tape and a speci- 
fied surface in ounces per unit of 
width under specific conditions of 
application and removal. Unless other- 
wise stated, adhesion measurements 
are to steel according to ASTM D- 
1000. 


Adhesive Splitting: Failure of adhe- 


*See “‘New Nonrigid Materials for the Functional 
Design of Electrical Insulating System,” Alex. E. 


— September 1953 Execrrica. MANUFACTURING, 
p. 123, 
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tapes. 


sive because of insufficient cohesive 
strength, manifesting itself as a cleav- 
age within the adhesive layer. An ad- 
hesive residue is thus left on the sur- 
face from which the tape is removed. 
Anchorage: The bond between the 
adhesive and face side of backing. 
Backing: The basic element of tape 
on which the adhesive is coated and 
wound into rolls. 

Backside: The uncoated side opposite 
the adhesive side. 

Bleeding: The undesirable migrations 
of materials from or through the tape 
to the material on which the tape is 
mounted, or vice versa. 

Caliper: The thickness of a pressure 
sensitive tape in 0.001 in. as meas- 
ured by ASTM D-1000 method. 
Chemical Corrosion: Corrosion not 
involving electric currents; for exam- 
ple, the chemical combination of ele- 
mental sulfur with elemental copper. 
Cohesion: The molecular attraction 
which holds the adhesive together. 
Cohesion is synonymous with internal 
strength. 

Cold Flow: The extremely slow di- 
mensional change of a nonrigid mate- 
rial under static load. 
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Conductance: Specifically in tapes, the 
reciprocal of the insulation resistance 
as measured by ASTM D-1000 and 
usually expressed in micromicrohms. 
Continuous-Filament Yarn: A yarn 
composed of a plurality of filaments 
twisted together and extending con- 
tinuously through the length of the 
yarn. 
Corrosion Factor: The fraction of ten- 
sile strength of copper wire remaining 
after the wire has been corroded by 
insulation tape under a specified set 
of conditions. (See ASTM D-1000-48T 
appendix.) 
Dead Stretch: The characteristic of 
a plastics tape backing to remain ex- 
tended after stretching. Stress pro- 
duces more or less permanent defor- 
mation. 
Delamination: The splitting of a pa- 
per-backed tape within the paper 
layer. Also, the inversion of the lami- 
nated layers of a tape upon unwind- 
ing. 
Dielectric Strength: In tapes, the val- 
ue is expressed sometimes in volts 
per single thickness of tape as well as 
in volts per mil of thickness of tape. 
(Continued on page 310) 
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NEMA Elects 
New Officers 


Mr. JEWELL, vice-president of Westinghouse Electric Corp., 
had been manager of the company’s apparatus sales department 
between 1947 and 1949. Born in Chestertown, Md., he was 
graduated from Pratt Institute, Brooklyn, in 1920. That same 
year he joined the Westinghouse graduate student training 
course and was assigned to the Philadelphia office as sales as- 
sistant. In 1930 he was named manager of the Construction 
Industry Section of the same office. He became manager of the 
industry sales departments in 1943. He was elected a NEMA 
governor and vice president in 1949, 


DuRING THE 27TH ANNUAL MEETING Of the National 
Electrical Manufacturers Association, held at Atlantic 
City, Nov. 9-12, four new members were added to 
the Board of Governors, which elected a president 
and five vice presidents and a treasurer. 

In addition to the officers pictured, the governors 
chose Arthur A. Berard, president, Ward Leonard 
Electric Co., and B. C. Neece, vice president, Landers 
Frary & Clark, as members-at-large for the Officers 
Committee. Elected to serve on the Board of Gov- 
ernors for one year are: James F. Lincoln, president, 
The Lincoln Electric Co.; Charles F. Mullenbach, 
president, Mullenbach Electrical Mfg. Co., and 
Joseph S. Thompson, president, Pacific Electric Mfg. 
Corp. W. H. Burleson, manager of the power utilities 
department, Ohio Brass Co., was elected to serve on 
the board to fill the vacancy created by the resignation 
of C. E. Swartzbaugh, president, The Swartzbaugh 
Mfg. Co. 

L. G. Hall, president, Stackpole Carbon Co., retiring 
president of NEMA was reelected to membership on 
the Board. In an address to the members, he estimated 
that gross sales by NEMA member companies would 


NEMA Vice Presidents for 1954 





J. H. Jewell 
NEMA President for 1954 


total $4.7 billion in 1953, compared with $4.173 bil- 
lion in 1952. He urged that members be more politi- 
cally minded and take an active interest in broad 
government economic policies. He particularly stressed 
the point that engincering gains of industry were being 
threatened by tax policies that reduce incentives for 
development and expansion. 

Harry A. Winne, recently retired vice president, 
General Electric Co., received the Manufacturers 
Medal, James H. McGraw Award for Electrical Men, 
at a luncheon meeting. Mr. Winne was recognized for 
his outstanding industrial statemanship contributing 
to the advancement of the electrical manufacturing 
industry in the fields of engineering and nuclear re- 








J. L. Busey 
Vice President 
General Electric Co. 


J. W. Corey 
President 
Reliance Elect. & Engrg. 
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W. A. Elliott F. F. Loock 
President 
Elliott Co. 


President 


Allen-Bradley Co. 
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Four New Governors Elected 








J. E. Bixler 
President 
Duncan Electric Mfg. Co. 


M. A. Chapman 
President 
Mica Insulator Co. 


search. His early work dealt with electrical precipita- 
tion, design of electric furnaces and pioneering con- 
tributions to steel mill electrification. During the war 
he led his associates in the development of central 
gunnery control for aircraft, the automatic pilot, 
marine propulsion equipment and the jet engine. 

Bonnell W. Clark, former Westinghouse vice presi- 
dent who headed the Electrical Equipment section of 
the National Production Authority, received the Mc- 
Graw Medal for Cooperation. After earlier years in 
electrical merchandising, Mr. Clark joined the West- 
inghouse Electric Supply Co. in 1925 and became 
president in 1937. In 1941 he was elected vice presi- 
dent of Westinghouse Electric Corp. He was president 
of NEMA in 1948. 


Section Officers Elected 

NEMA’s Motor and Generator Section elected a new 
set of officers. F. J. Geiger, manager, sales and engi- 
neering, Norwood Works, Allis-Chalmers Mfg. Co., is 
the new chairman. The General Engineering Commit- 
tee is headed by C. W. Falls, manager, motor and gen- 
erator standards, General Electric Co. Serving as vice 
chairmen are M. S. Hancock, asst. mgr., Motor Engi- 
neering Dept., Westinghouse Electric Corp., and C. P. 


—_ Treasurer 


NG 





Hoyt Post Steele 
Exec. Vice President 
Benjamin Electric Mfg. Co. 


A. F. Metz 
President 
The Okonite Co. 
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J. J. Mullen, Jr. 
President 
Moloney Electric Co. 


John B. Tinnon 
Vice President 
Metal & Thermit Corp. 


Potter, chief engineer, Electrical Division, Wagner 
Electric Corp. New chairman of the Integral-Hp Sub- 
section is C. G. Skidmore, sales mgr., The Louis Allis 
Co. W. H. Kingsley, sales mgr., Electrical Div., Fair- 
banks, Morse & Co., is vice chairman. The Fractional- 
Hp Subsection is headed by R. W. Scott, mgr 
Industrial Application Engineering Dept., Small Mo- 
tor Div., Westinghouse Electric Corp., with H. C. 
McElhone, vice president in charge of sales, The 
Lamb Electric Co., serving as vice chairman. 

D. J. O’'Conor, Jr., executive vice president, The 
Formica Co., is the new chairman of the Laminated 
Products Section. W. L. Rodich, gen. mgr., Laminated 
& Insulating Products Dept., General Electric Co., 
will serve as vice chairman. R. R. Titus, president, 
Synthane Corp., is chairman of the Technical Com- 
mittee. New chairman of the Manufactured Electrical 
Mica Section is J. E. Callahan, mgr., application engi- 
neering, Micarta Div., Westinghouse Electric Corp. 

The NEMA Major Appliance Division in addition 
to its merchandising officers, named technical com- 
mittee chairmen of its six sections as follows: 

Electric Range Section: H. W. Schulze, manager, 

Range Engineering Div., Philco Corp. 

Electric Water Heater Section: C. E. Hughes, man- 

ager, Water Heater Engineering, Hotpoint Co. 

Household Sink Units Section: Dr. Hans Tordan, 

chief engineer, Given Mfg. Co. 

Dehumidifier Section: R. H. Tull, section manager, 

Refrigeration Appliance Specialties Engineering, 

Westinghouse Electric Corp. 

Household Refrigeration Section, also Farm and 

Home Freezer Section: Milton Kalischer, manager 

of engineering, Electric Appliance Div., Westing- 

house Electric Corp. 

At a luncheon meeting, Hartley W. Barclay, indus- 
trial advertising manager, The New York Times, pooh- 
poohed the possibility of a business recession and 
pointed to dynamic trends in industry and future home 
markets for electrical products. He included atomic 
energy, metal ceramics, heat pumps, chemurgy, auto- 
mation, cybernetics, facsimile reproduction, color tele- 
vision, audio engineering for industrial uses, fractional 

(Continued on page 318) 
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DESIGN TRENDS 


Simplified Design of Color Picture Tubes 


Fast Response Error Detector 


Controlling Electroplating with Magnetic Amplifiers 


Terminating Tinsel Cord 


Increasing Readability of Instrument Scales 


Current Transformers Detect Faults in D-C Systems 


and many other subjects 


NEW 
DEVELOPMENTS 
AND IDEAS 
SELECTED AND 
INTERPRETED 
FOR DESIGN 
ENGINEERS 





Simplified Design of Color Picture Tubes 


THE EARLY PREDICTIONS of extremely 
high selling prices for compatible 
color television sets were based to a 
large degree on the estimated costs 
for the complex picture tube. In their 
efforts to reduce the number of parts 
and the involved production methods 
required in color tube assembly, the 
engineers of CBS-Hytron have devel- 
oped the new Colortron picture tube, 
Fig. 1. Present estimates indicate that 
the Colortron tubes can be produced 
at a cost only 30 per cent above that 
of equal size black-and-white tubes. 





Fig. 1—Sectional view of the new color picture tube. 
Phosphor dots are deposited directly on the face of 
the tube. Spring-steel clamps hold the mask snugly 


within the face-plate dish. 
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The picture tube used in the color 
television receivers now being devel- 
oped by manufacturers is furnished 
with three electron guns, Fig. 2, one 
for each of the primary colors. The 
viewing screen consists of an array 
of closely spaced color-emitting phos- 
phor dots. These dots are arranged in 
groups of three, with one dot of each 
color phosphor in each triad. Between 
the electron guns and the phosphor 
screen there is a thin metal mask with 
holes so arranged as to partially block 
off the electron beams. These holes 


Electron 


are of such size and are so aligned that 
the electron beam for the red part of 
the picture can strike only the red- 
emitting phosphor dots. The masking 
prevents the red beam from striking 
those areas of the screen containing 
blue- and green-emitting phosphors. 
Likewise, the green and blue beams 
can strike only the green- and blue- 
emitting phosphor dots, respectively. 
In a 15-in. tube, there are about 250,- 
000 holes in the mask which register 
with an equal number of triads. 
Both the original planar-mask type 


Phosphor 
Oot screen~~__ 


Aperture 





Fig. 2—Schematic demonstrates the operation of a 
tri-color television tube. The aperture mask prevents 
any one of the electron beams from striking phosphor 


dots other than those for which it is intended. 
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and the new CBS-Hytron tube follow 
this fundamental description. But the 
design details differ radically. The 
planar-mask design, Fig. 3, presents 
the televised picture on a flat glass 
plate on which the phosphor dots are 
deposited by a silk-screen printing 
process. Behind the glass plate is a 
stretched metal mask. It, too, is flat 
and has the same number of holes in 
it as there are phosphor triads on the 
picture plate. A spacer frame keeps 
the metal mask tightly stretched, at 
an equal distance from the flat glass 
plate, and also holds the mask so that 
all of its holes are kept in perfect reg- 
ister with the corresponding phosphor 
dots on the glass plate. These units are 
then bolted tightly together. This sub- 
assembly is finally placed within the 
tube and glass face plate sealed in 
over it to maintain a vacuum. 

The CBS tube, like conventional 
black-and-white tubes, uses a curved 
glass face plate which supports the 
phosphor dots deposited directly by 
a technique similar to photoengraving. 
This technique simplifies the problem 
of registering the mask with the face 
plate, since each mask is used as an 
individual negative from which the 
phosphors are printed on the face 
plate. This mask, behind the face 
plate, consists of a curved, perforated 
metal sheet with spring clips to hold 
it in place as it is mounted on simple 
bosses molded around the edges of 
the face plate. The face plate itself 
serves to close the bulb, just at it does 
in a black-and-white tube. 

The planar-mask tube is difficult 
and costly to manufacture because 
proper registry between phosphor dots 
and mask holes can be achieved only 
by painstaking assembly and precise 
alignment. The tightly stretched mask 
requires that the evacuation process be 
carried out slowly to avoid damage 
and is sensitive to overload when in 
operation. The convergence problem 





Fig. 3—Planar-mask tube requires all the parts shown above to insure proper 
registration between the flat viewing screen and mask. Curved face plate must 
be added to withstand high pressures after evacuation. 


is great in this type of tube. With 
three beams sweeping in an arc upon 
the flat phosphor plate and matching 
mask, the electrons travel farther near 
the edges of the picture than they do 
near the center. To correct this so that 
the three beams will always intersect 
at the holes in the mask, complex 
circuitry and additional labor and time 
for receiver adjustments are required. 
Another serious limitation of the 
planar-mask tube has to do with size. 
Increased mechanical problems rela- 
tive to maintaining accurate register 
are encountered in tubes larger than 
the present 15-in. circular size. The 
necessity for stretching the masks sym- 
metrically makes it almost essential 
that the larger tubes be made round. 
The deflection angle cannot be in- 
creased to keep down the overall 
length since convergence would be 
increasingly difficult to control. 

The new color tube is adopted to 
mass production methods because the 
photographic process facilitates the 
application of phosphor dots on the 
screen in perfect registry with the 
curved mask. The curved mask is in- 
herently self-supporting and requires 


no stressing. Since the picture appears 
directly on the face plate, no extra, 
internal decorative mask is needed. 
The simplified structure adds so few 
parts to those used in a conventional 
black-and-white tube that much of the 
existing production machinery may be 
used. The mask of this tube weighs 
only 6 oz compared to 6 Ib for the 
mask and plate assembly in the planar- 
mask unit. 

Convergence compensation is sim- 
plified. Since all three beams sweep 
in an arc across the curved mask and 
face plate, they travel very nearly the 
same distance at the edges of the pic- 
ture as they do at the center. Per- 
formance is, thus, more reliable and 
installation and service are easier. Size 
is no more of a problem here than in 
black-and-white tubes. The photo- 
graphic means of producing phosphor 
dots is as easily applied to large view- 
ing areas as to small screens. An in- 
crease in deflection angle does not 
seriously increase the convergence and 
focus problems. Accordingly, the color 
tubes will probably be produced in all 
the now-popular sizes and with rec- 
tangular screens. OoOd 


Fast-Response Error Detector for Servos 


THE NEED for greater response speeds 
in some servo applications prompted 
the National Bureau of Standards to 
search for a detector that can sample 
error voltages more rapidly than a 
mechanical vibrator. The result of 
this program is a broad-band, low- 
level detector, Fig. 1, developed by 
M. L. Kuder of the Bureau. Utilizing 
crystal diodes in a bridge circuit, the 
device operates on the r-f chopper 
principle and shows a resolution to 1 
millivolt, zero drift stability of 1 
von and a bandwidth of at least 
mc. 
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In servo feedback systems, any 
deviation of a controlled device or 
process gives rise to an error signal— 
usually an electrical voltage. A crucial 
element is the device used for sensing 
the voltage error. Ideally, a signal de- 
tector should be able to measure the 
error signal immediately when the 
controlled process deviates even 
slightly from the desired condition 
and to initiate remedial action in the 
shortest possible time. The inertia 
characteristics of a mechanical device 
place a limitation on the over-all re- 
sponse speed. The chopper principle, 


however, must be retained so that the 
error detector will respond to d-c 
signals as well as a-c signals. 

To achieve a more rapid sampling 
rate, it was found necessary to use 
electronic circuit elements. Some sen- 
sitivity is sacrificed, but the speed of 
response of the system is tremendous- 
ly increased. The best stability in an 
electronic circuit is usually obtained 
when only passive components are 
used in the critical parts of the sys- 
tem. At present, the germanium diode 
appears to be the best passive chopper 
element. When it is designed into a 
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Fig. 1—Interior construction details of the NBS error-voltage 
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body is milled from a solid block of aluminum, providing shielding between 
the r-f input and output and a heat sink for the germanium diodes. 


device that is self-compensating for 
temperature coefficients of the crys- 
tals, it is capable of unusual zero-drift 
stability. 

Essentially, the NBS circuit, Fig. 2, 
uses a bridge modulator with an r-f 
carrier as its source and the modulat- 
ing signal as a dynamic controller of 
resistive balance. Two of the arms of 
the bridge are germanium diodes 
whose forward resistances are com- 
pared, and the other two arms are 
inductors which serve as r-f voltage 
sources for excitation of the diodes. 
The usual difficulty with contact po- 
tentials in germanium diodes is mini- 
mized by having the crystals operate 
at a carrier voltage which is high 
compared to the contact potential. 

During one-half of the carrier cycle 
neither diode conducts and the out- 
put is zero. During the other half- 


cycle the output is still zero when the 
two diodes have the same forward re- 
sistance. But an error voltage E, E, 
applies a differential bias, unbalances 
these resistances and causes a portion 
of the r-f carrier to appear at the out- 
put. Thus, the error voltage causes 
partial half-wave rectification of the 
r-f source, and this output voltage 
itself contains a component at that 
frequency which is amplified and 
serves as the indication of the signal 
voltage. 

Mechanical details are important in 
the construction of the detector. 
Shielding between input and output 
circuits is essential, since a small leak 
from the r-f source will greatly reduce 
the sensitivity. The transducer is not 
limited to a 30-me carrier frequency. 
The general principle is readily 
adaptable to the use of a uhf carrier 


and will extend the bandwidth of the 
instrument if desired. If less band- 
width is required, a lower-frequency 
signal may be utilized with conse- 
quent economy of construction, 
The use of an r-f carrier in com- 
bination with the transducer contain- 
ing only passive elements makes pos- 
sible multichannel operation with its 
complete freedom from — switching 
transients. One involves a 
rotating r-f link coupling between a 
number of transducers and a single 
amplifier. All moving contacts are 
avoided. The amplifier output is sam- 
pled in synchronism with the _posi- 
tioning of the link coupling. This 
method of multichannel sampling per- 
mits the transducer units to be placed 
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Fig. 2—Circuit diagram of the trans- 
ducer shows germanium diodes in a 
bridge circuit, energized with an r-f 
source. The r-f chopping signal effects 
an instantaneous comparison of the 
Whenever the 
diode resistances become equal, a null 


two diode resistances. 


is obtained. 


near the sources of the signals to be 
amplified. It is quite practical then to 
provide coaxial cable connections from 
the numerous units to a common point 
where the r-f commutation into the 
amplifier is accomplished. 0 


f 


Controlling Plating with Magnetic Amplifiers 


S. P. Jackson 


Advanced Development Engineering 
Lighting & Rectifier Dept. 
General Electric Co. 


Many TyPEs of electroplating require 
close regulation of either voltage or 
current to provide uniform deposition 
of the plating material on the work. 
Good regulation is difficult to achieve 
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with manual control because of varia- 
tions in line voltage, changes in the 
concentration of solutions and the dif- 
ferences in the shape and location of 
the surfaces of the work introduced 
into the baths. 

This problem has been solved with 
an automatic control, Fig. 1, which 
can be mounted on an elactroplating 


rectifier to hold either output voltage 
or current of the rectifier essentially 
constant. With a line voltage fluctua- 
tion of -+:5 per cent, output voltage 
will vary only within 0.15 volt. 
When designed for constant current, 
the control allows output to change 
only +2 ver cent of rated for the 
same shift in line voltage. This close 
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regulation is maintained over the en- 
tire operating range of the plating 
rectifier which is adjustable between 
16 and 110 per cent of rated voltage 
or current. 

A block diagram of the circuit is 
shown in Fig. 2. The input voltage 
is applied to a saturable reactor which 
controls the power input to the rec- 
tier unit. The rectifier unit trans- 
forms the voltage to the desired level 
and converts it to direct current. Con- 
trol power is taken from the main 
line and applied to the reference and 
the self-saturating magnetic amplifier. 
The outputs of both the reference and 
the rectifier are fed to the mixer. The 
latter takes the difference between 
these two quantities and applies it 
as an input to the amplifier. This 
signal is amplified in the magnetic 
amplifier stage and goes to a power 
ampilfier, which is the saturable re- 
actor. This in turn corrects the input 
to the rectifier to overcome the dis- 
turbance. Thus, any change in the 
output of the rectifier unit creates an 
error signal which is amplified to 
adjust the input and compensate for 
the change. 

It should be noted that there must 
be some change in output to cause a 
correction. It follows that with this 
system the output disturbance can 
never be completely compensated for. 
If complete correction is made, the 
error becomes zero and the impedance 
of the saturable reactor returns to its 
steady-state value. If the basic fault 
that caused the output change in the 
first place still exists, the output will 
resume its improper value. Then, the 
correcting action will take place again. 
Thus, some error must exist to cause 
the circuit to compensate. This error 
can be made very small by increasing 
the amplification of the system. 

Fig. 3 is the schematic wiring of 
the control connected to maintain con- 
stant voltage. The main power leads 
are brought through a contactor with 
overload protection, into a saturable 
reactor and applied to the rectifier 
unit. Control power is obtained from 
the main line through a transformer. 
The contactor and relays shown are 
provided to turn the unit on and 
off and to protect against fan failure. 

The control circuit feeds the ref- 
erence (constant-voltage transformer) 
and the amplifier. The a-c output of 
the reference must be converted to 
direct current by the rectifier RT] to 
compare it to the d-c output of the 
unit. This output voltage is adjustable 
between 16 and 100 per cent of the 
rated voltage. A variable-voltage 
transformer is inserted in the refer- 
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Fig. 


l1—Automatic anodizing control for the 0 to 96 kw range. This unit 


provides both constant-current and constant-voltage features. 
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Fig. 2—Block diagram of control. In high-load applications, it may 
be necessary to use two saturable reactors. Then, a second magnetic 
amplifier stage—shown by dashed lines—is furnished. 


ence system to provide an adjustment 
for the voltage level of the reference 
and therefore of the output voltage. 

To increase the sensitivity of the 
control it is desirable to decrease the 
control loop resistance as much as 
possible. This may be seen from an 
equivalent circuit of this loop, Fig. 4. 
The current in this circuit equals: 
(E, — E,;)/(R; + R,. + R,). Thus, 
for a given error there is more signal 
current if the resistance around the 
loop is minimum. This is accom- 
plished in the circuit shown by using 
germanium rectifiers for RTI and by 
placing a bleeder resistor R8 across 
the output of these rectifiers. The 
current thet circulates in the rectifier- 
bleeder resistor loops serves to “bias” 





the rectifier in the forward direction, 
thus lowering its forward resistance. 
The forward resistance of a germa- 
nium cell varies inversely with current 
in the manner depicted in Fig. 5. 
The transfer characteristic of a 
magnetic amplifier is shown in Fig. 
6. The reference circuit has two dif- 
ferent values of R,; depending on the 
direction of control signal current 
flow. The resistance with current 
flow in the positive direction (defined 
by Fig. 4) is low. If the signal current 
tries to flow in the negative direction, 
the resistance of the reference rectifier 
is higher. This resistance is the sum 
of the parallel resistance of the bleeder 
resistor and the back resistance of 
the bridge rectifier RT1. The effect of 
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Fig. 3—Schematic wiring diagram for automatic voltage control. The main stack of metallic rectifiers is 
fan cooled. Interlocks prevent energization of the main contactor unless the fans are operating. 


this bi-directional resistance and the 
desire for low control circuit resistance 
means that the correcting signal cur- 
rent should always flow in the posi- 
tive direction. 

To use the complete range of the 
magnetic amplifier characteristic, it is 
necessary to translate the ordinate to 
the position shown by the dashed line 
in Fig. 6. This is done by means of 


REFERENCE 


rectifier RT5, potentiometer RI and 
the bias winding on the magnetic 
amplifier. The direction of current in 
the bias winding is such that it de- 
saturates the core when there is zero 
signal current. 

In a closed-loop system, it is pos- 
sible that hunting will exist because 
of the gain-phase relationship around 
the loop. An anti-hunt circuit is pro- 


Fig. 4—Equivalent circuit of control loop. For maximum error 
voltage, the resistances in the loop must be kept low. 
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vided in the control to eliminate this 
tendency. It fs composed of poten- 
tiometer R3, the two capacitors in 
series parallel with it and the feed- 
back winding on the amplistat. Tran- 
sient voltages pass through the capac- 
itors and are applied to the amplistat 
in such a way as to oppose voltage 
change. The steady-state current is 
not affected by this circuit, since the 
capacitors block direct current. 

With slight modifications, this same 
circuit can be used to hold constant 
current to the load. The principal 
difference lies in obtaining a voltage 
proportional to load current. To pro- 
vide sensitivity, this voltage should be 
as high as possible since the control 
signal is a difference of two voltages. 
For a given difference the degree of 
accuracy is greater at a higher level. 
For example, a 1-volt error at 100 
volts is negligible, but a 1-volt error 
at 10 volts is a serious detriment to 
the performance of the system. In 
order to secure the high level match- 
ing, a d-c measuring reactor is used. 

In the anodizing process, it is nec- 
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essary to hold constant current to 
the plating tank until the anodic film 
(and therefore the tank resistance) has 
increased to some given value. At this 
time, the equipment must be changed 
from constant current to constant volt- 
age. 

After a specified length of time 
on constant voltage, the equipment 
must shut down, preparatory to the 
next cycle. This same control is ap- 
plicable by using the full circuits for 
both constant-voltage and constant- 
current conditions, as described, and 
adding a timing circuit to switch 


ae ae 


from one to the other. Lt 





Fig. 5—Effect of current on the for- 
ward resistance of a germanium recti- 
fier. Resistance drops as the cell de- 
livers more current. Thus. a bias cur- 


rent minimizes forward resistance. 
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Fig. 6—At zero signal, a magnetic am 
plifier delivers some current. By add- 
ing a bias, this output can be reduced 
to zero and advantage taken of the 


full amplifier characteristic. 


Machine Termination of Tinsel Cord 


TINSEL wirE has long been used in 
telephone cords because of its flexibil- 
ity, but termination of this wire has 
always been a difficult and slow opera- 
tion. By the use of AMP strip-fed 
terminals and tooling the Whitney 
Blake Company, New Haven, Con- 
necticut, has both speeded up the 
terminating operation and improved 
the quality of the terminations. 

The ideal telephone cord, like 
shaver cord, must be _ trouble-free 


mechanically and electrically over a 
long period and also must be ex- 
tremely flexible. To obtain this flex- 
ibility, tinsel conductor is made by 
winding fine flat cadmium bronze rib- 
bons around textile threads and then 
these 


twisting several of strands 





Fig. 1—Insulation-piercing 


solves the problem of combining good 


with high 
strength on tinsel cord. 


electrical contact 


144. 


terminal 


tensile 


around a neutral synthetic fibre core, 
as seen in Fig. 1. 

Because of the inability of tinsel 
wire to withstand the heat, termina- 
tion by soldering is difficult. One 
termination method formerly used re- 
quired stripping, winding an addition- 
al strand of conventional wire around 
the tinsel and tinning before the appli- 
cation of a soldered terminal, but this 
method was slow and tedious. In- 
sulation-piercing terminals were finally 
developed which eliminated the neces- 
sity for stripping the conductors, but 
the operation was still relatively slow. 

Finally, a strip-fed insulation-pierc- 
ing solderless terminal was adopted 
which could be applied at high speed 
with special tooling, as shown in Fig. 


2. This terminal 


ELECTRICAL 


2 is made with two 
lances pressed out of the barrel which 
pierce the insulation of the tinsel wire, 
making positive contact with the con- 


ductor. This terminal not only makes 


excellent contact with the conductors, 
but also will stand substantial tension. 
The insulation-piercing lances and the 
crimping dies of the automatic wire 
terminator are so designed that depth 
and location of lance penetration is 
accurately controlled. ° 

In terminating a  two-conductor 
cord with the old loose-piece terminal 
method, the rate was 400 per hr; with 
the machine-applied terminals — the 

* For other similar case histories see ‘“‘New Fune- 
tions for Wire Teffninals” in Exectaicar. MaNurac- 


TURING, October 1953, page 136; for reprint, turn 
to page 245 in this issue. 
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GUARDIAN. 
STEPPING 
RELAYS 


tell the score! 


—.. 


As thousands of football fans watch the speed and drive of their favorite 
teams up and down the gridiron—Guardian Stepping Relays are there, 
too, operating the big electric scoreboard. At the touch of a button, the 
special Guardian Stepper (illustrated) lites up changing scores, downs, 
yards to go and the quarter being played. Guardian Stepper Applica- 
tions also include control of animated signs and displays—intricate 
timing devices—automatic elevators—automatic business machines— 
automatic circuit selections from a pulsing dial—automatic wave chang- 
ing on short wave transmitters—plus an endless variety of ‘“‘special’’ 
operations. 


Standard Guardian Steppers include the series M. E. R. (Midget Elec- 
trical Reset); the series M. A. S. (Add and Subtract); the heavy duty 
series M 120 (Automatic Sequence); and the famous series ‘““R’’, among 
others. If your application requires a stepper—contactor—switch— 
solenoid—or a popular relay such as the Guardian Series 595-P shown 
here—singly or in complete control combinations—send your b/p speci- 





fications for specific cost free recommendations. SERIES 595-P RELAY 
1627-P W. WALNUT STREET CHICAGO 12, ILLINOIS 
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rate is 870 per hr, an increase of 
117 per cent. With three or more 
conductors in the cord, the former 





rate of terminal application fell while 
the application rate under the new 
method rose, as shown in the table. 





Fig. 2 (Left)—Tools that automatically 
eut off and apply insulation-piercing 
terminals to tinsel cord substantially 
reduce the time formerly required 
with loose terminals. Fig. 3 (Above )— 
Tinsel cord sets made by Whitney 
Blake Company are used in drive-in 
theatre equipment designed by Na- 
tional Theatre Supply. 


Because the wire terminating ma- 
chines take the labor out of an other- 
wise tedious and difficult job, oper- 
ators prefer the new system. New em- 
ployees can be trained quickly to 





Terminals Applied per hr 


With 
Number of Former automatic Increase, 


conductors rate tooling per cent 
2 400 870 117 
3 360 1020 183 
4 288 1100 281 





produce uniform terminations at high 
speeds. In fact, in the Whitney Blake 
cord set department, where there are 
many different types of operations 
performed, new employees are gen- 
erally started on the AMP machines, 

ood 


Increasing Readability of Instrument Scales 


R. M. Rowell 
Instrument Engineering Section 
General Electric Co., West Lynn Works 


IN THE DESIGN of two new series of 
portable electrical indicating instru- 
ments a great deal of effort was spent 
in improving the readability of the 
scales, particularly from the point of 
view of more effective illumination. 
Unlike switchboard instruments, port- 
able instruments are not always pro- 
vided with special lamps and often 





Fig. 1—General Electric DP-11 port- 
able d-c ammeter designed for maxi- 
mum readability. Case is molded of 
high grade thermosetting plastics of 
substantial section to avoid breakage. 
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the accuracy of reading depends on 
the adequacy of room lighting. To 
facilitate reading, the new instru- 
ments have a large open scale, 
mounted flush with the top of the 
molded case, and a plastic window is 
provided to admit light from three 
sides as well as from the front, Fig. 1. 

To determine relative illumination, 
tests were made on three typical in- 
struments placing light photo-cells on 
various parts of the scale plate. See 
Figs. 2 and 3. Readings were taken 
around the scale plate clockwise at 
45 deg angles, with the final reading 
in the center of the scale. Data in 
Fig. 2 were taken with standard over- 
head laboratory lighting using fluor- 
escent fixtures. Here, the illumination 
of the scale of the new instrument 
varies less than 2 per cent as com- 
pared with a variation of 17 per cent 
at a 25 per cent average lower level 


on the old style instrument and a 
variation of 13 per cent on the next 
best instrument of more modern de- 
sign. Variations in excess of 5 per 
cent are discernible to the eye. 

The readings covered by the curves 
of Fig. 3 were taken with the observer 
facing a window admitting light from 
the northern sky. On the new instru- 
ment the variation in foot-candles over 
the entire scale was only 11 per cent, 
compared with variations of 29 and 
45 per cent on the other types, both 
of the latter showing poorest illumi- 
nation at approximately center-scale 
reading position. Thus, no matter 
what the direction of illumination in 
the room, the scale of the new instru- 
ment is always certain to receive its 
proper share. 

Another point affecting readability 
of the scale is the legibility of the 
numerals. Much has been written 
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ANGULAR POSITION FROM VERTICAL CENTERLINE AT CENTER POINT 


Fig. 2—Relative scale illumination with overhead fluorescent lighting. 
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any Maintenance required 
with Adlake Mercury Relays! 


Yes, thanks to their positive, leak-proof sealing 
... their sure-fire mercury-to-mercury contact 
... their immunity to normal vibrations and 
temperature changes . . . thousands of satisfied 
users in every branch of industry can testify 
that ADLAKE Relays literally require no mainte- 
nance whatever! 


ADLAKE Relays have won their place by proven 
dependability—year in and year out—in jobs 
that conventional relays can do in an uncertain 
manner at best! For every ADLAKE Relay is 
tested—and guaranteed—to meet specifications! 


Yes, in chick incubators or diesel locomotives — 
wherever sensitivity and dependability are re- 
quired—you can always count on ADLAKE! 
Send for complete Relay catalog today .. . 
write The Adams & Westlake Company, 1168 
N. Michigan, Elkhart, Indiana. In Canada, 
write Powerlite Devices, Ltd., Toronto. 
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Every ADLAKE Relay is tested... 
and guaranteed...to meet 
specifications! 
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Type 1040 ADLAKE 
Time Delay Relay... 
contact normally open 
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Established 1857 « ELKHART, INDIANA « New York « Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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RELATIVE SCALE ILLUMINATION 
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—— A NEWPORTABLE INSTRUMENT 1 
—-— B OLD STYLE PORTABLE-DEPRESSED SCALE |———— 
C PORTABLE WITH CURVED WINDOW FOR SIDE ILLUMINATION 


TOP 225° RIGHT 315° CENTER 


ANGULAR POSITION FROM VERTICAL CENTERLINE AT CENTER POINT 


Fig. 3 (Left)—Relative scale illumination with light from a 
(Right )—Experimental readability data relating to numeral 


about the form of scale numerals and 
considerable data has been published. 
For example, a recent paper on in- 
struments presented before the Brit- 
ish Institute of Electrical Engineers® 
calls for square numerals having a 
height/width ratio of approximately 
1.0 for best readability. We choose 
instead straight sided figures of uni- 
form width, but varying height. Ex- 
perimental readability data for the 
two systems are plotted in Fig. 4 
(the average readings from several ob- 
servers). 

Curve A bears out the evidence of 
this British paper if we consider nu- 
merals of uniform height. However, 
the point overlooked is that with this 

***A Survey of Modern Methods of Presentation 
of Instrument Readings and Recordings,” by L. B. S. 


Golds, The Proceedings of The Institution of Elec- 
trical Engineers, December 1951. 


Current Transformers as Fault 


AN INDIRECT-COUPLE METHOD for de- 
tecting electrical faults (shorts and 
interrupted circuits) has been devel- 
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much broader figure, the numerals 
often must be made of a much smaller 
size in order to provide the necessary 
number of scale digits without inter- 
ference. The square figure thus loses 
rapidly in readability. Curve B was 
taken with many different type faces 
of a given width (using a definite num- 
ber of numerals per inch), allowing 
the height of the letters to vary. This 
curve rises to a maximum with a 
numeral height/width ratio of 1.8, 
the one used in the new instruments. 

Scale calibration lines must be 
sharp and clean cut. It has been de- 
termined by comparative tests that 
the are lines which appear on many 
scales enclosing the calibration lines 
are a confusing influence and tend to 
make the lines appear closer together 
and more difficult to read. On these 


oped by Jack & Heintz, Inc., Cleve- 
land, for d-c circuit in aircraft and 
industrial applications. Transient cur- 
rent transformers are used to sense 
these faults and transmit the needed 
signals to a protective relay. At pres- 
ent, resistance shunts connected di- 
rectly into the lines are widely used 
to provide the actuating signal to the 
relays. 

The indirect counle is preferable to 
the shunt because it creates no volt- 
age drop in the system, causes no 
steady power loss and involves neither 


Fig. 1—Current transformer for sens- 
ing d-c faults features a 0.075 in. air 
gap in the core. This increases the 
range over which the transformer can 
be operated before saturation is 
reached. Thus, response is 
throughout the load range. 
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instruments the arc lines have been 
omitted to secure the best possible 
readability. The calibration _ lines 
themselves are comparable in width 
with that of the knife-edge pointer. 

The scale window is made of plas- 
tic to eliminate the breakage often 
experienced on portable instrument 
windows. Long-aging tests as well as 
accelerated life tests show _ these 
methyl-methacrylate materials to be 
free from yellowing or discoloration, 
warping, or crazing. Plastic windows 
are naturally softer than glass, and 
thus resist breakage in normal han- 
dling. Surface scratching may be pol- 
ished out, using ordinary auto body 
wax. Under normal conditions, how- 
ever, the instrument may be used 
over long periods without requiring 
any such polishing. OoOd 


Detectors 


high temperatures nor considerable 
heat dissipation. In addition, the cur- 
rent transformer is smaller and lighter 
than a comparable shunt and can be 
installed without the necessity of cut- 
ting the power lines and then making 
electrical joints. Because at least two 
shunts are required in each circuit, a 
minimum of four joints must be made. 
Aside from the actual work involved, 
each joint is a possible fault area. 
Despite its distinct advantage, the 
indirect counle had not been widely 
used because of one drawback: The 
indirect couple alone cannot effec- 
tively detect faults during the gen- 
erator build-up period. During this 
period, a ground fault on a feeder 
cable increases generator build-up 
time and, therefore, decreases the 
rate of current change in the feeder 
cable. Because the indirect couple 
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FEATURES YOU HAVE ALWAYS WANTED 


Constant speed...extremely quiet operation...height and width of 
only 2% inches...5 mounting arrangements...no radio interference 
...covenient rectangular shape...low temperature rise...and light 
weight are characteristics of the new Bodine Type K-4 Induction 
Motor that make it ideally suited for office machines, movie pro- 
jectors, automatic phonographs, communication equipment, etc. 

The K-4 is available as either a split-phase or capacitor type of 
motor. Large quantity orders can be filled in a relatively short 
period of time. Bodine experienced engineers will be pleased to 
help you apply this precision-built motor to your product. 


BODINE ELECTRIC CO., 2256 W. OHIO STREET, CHICAGO 12, ILL. 


Representatives in principal cities. In Canada: Renold- Coventry, Ltd. 
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FIELD-TESTED, 
TOO, IN THESE 
AND OTHER 
LEADING 
PRODUCTS 





Eastman Kodak 
Pageant Projector 


Electric Typewriter 





Permoflux 
Dictating Machine 
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MAIN LINE 


CURRENT TRANSFORMER CONTACTOR 


REGULATOR 
CONTROL 


CURRENT 
TRANS-~- 
FORMER 






FIELD RELAY 
TRIP COL 


Fig. 2—Circuit diagram of d-c power 
supply system shows combination of 
direct and indirect methods of cou- 
pling. Two current transformers are 
used here, with their secondaries con- 
nected in separate series loops. 


utilizes this current change for fault 
detection, the decreased rate of 
change during build-up makes the 
method virtually ineffective. To over- 
come this basic defect, a combination 
of indirectly and directly coupled 
electrical circuits is employed. The in- 
direct-couple circuit detects faults 
during normal operation; the direct- 
coupled circuit serves to detect faults 
during the generator build-up period. 
Both circuits appear in Fig. 2 and 
again in Fig. 3. 

The indirect-couple circuit involves 
two special current transformers lo- 
cated electrically to include a maxi- 
mum zone of fault protection to the 
feeder cables and the generator. The 
feeder cables are passed through the 
opening in the cores of the current 
transformers, becoming the primary 
windings of these transformers. Be- 
cause of the indirect couple between 
the primary and secondary, the cur- 
rent in the transformer secondary is 
dependent upon the rate of change in 
the primary (feeder cable). Each of 
the current transformer secondaries is 
connected into either single or dual 
comparison circuits which include a 
fault detection relay. Operation of 
this relay, which serves to cut off the 
generator in the event of fault, de- 
pends on a differential between the 
signals developed on the transformer 
secondary windings. 

To insure that faults present during 
generator build-up are detected, a 
direct coupling is made from the nega- 
tive brush of the generator to one 
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DIRECT 
COUPLE 


= ~CURRENT TRANSFORMER 


CURRENT TRANSFORMER 








Bus 





pMAIN LINE CONTACTOR) 


Fig. 3—Single-loop system. Similar protective techniques are employed in 
this circuit, with the exception that the transformer secondaries and both relay 


coils are in a single series loop. 


side of the fault detection circuit and 
from the other side to the ground. 
This circuit will detect any voltage 
build-up on the series field and signal 
the fault relay to close its contacts. 
A set of normally closed contacts 
opens and closes the directly coupled 
circuit as required. During generator 
build-up when the electrical system 
is disconnected from a bus by a main 
line contactor, the directly coupled 
circuit is completed by an auxiliary 
set of contacts and detects any faults. 
During the period when the main con- 
tactor is closed, the directly coupled 
circuit is open and the indirectly cou- 
pled circuit will detect a ground fault. 

The current transformers and the 
fault detection relay are designed with 
specific resistance and inductance rela- 
tive to each other. This impedance 
matching provides an optimum value 
in sensitivity to detect all fault cur- 
rents under normal operating condi- 
tions. The fault detection circuit re- 
quires the use of a non-polarized 
relay. Certain grounds cause the fault 
current to build up in a positive direc- 
tion again. This type of fault may 
result from an intermittent contact of 
a cable with a grounded section. The 
non-polarized relay is necessary to 
properly detect and remove such 
faults because it is insensible to the 
change in polarity. 


Circuit Forms 


The current transformers may be 
used in two basic circuits. In the first 
of these, the current transformers are 
connected in two separate series loops 
and the relay coils are connected 
opposing. With the application of 
loads and other switching transients 
equal signals are imposed on the 
two relay coils and this results in zero 
magnetic force on the relay arma- 
ture. This circuit will result in a 
system trip when a sensing cable 
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opens or shorts and is recommended 
for use in multigenerator aircraft or 
industrial circuits where the removal 
of one generator will not create an 
emergency. 

In the second circuit, Fig. 3, two 
current transformer secondaries and 
both relay coils are in one series loop. 
The current transformers are con- 
nected to oppose each other during 
load application and removal. Because 
equal opposing signals are present, 
there is no current flow in the series 
loop. When a ground fault occurs, a 
signal is impressed on only one of 
the current transformer secondaries. 
This causes a current flow in the 
series loop which energizes the two 
relay coils connected series aided. This 
circuit will not result in a system trip 
when sensing cables open or short and 
is recommended for use on single and 
perhaps dual generator systems where 
the removal of a generating unit may 
cause an emergency. ooo 
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Electrical Steel 
Nomenclature 


A sysTEM of nomenclature for elec- 
trical steel introduced some years ago 
by Armco Steel Corporation was patt- 
ly based on numbers indicating the 
standard core loss limits at 10 kilo- 
gausses. Since then, cold reduced 
electrical steels have come into the 
scene, oriented grades developed, and 
core loss limits have been set at 10 
15 kilogausses. Some of these new 
grades were not adequately covered 
by the old system. 

In a simplification of this nomencla- 
ture, Armco grade names have been 
changed to conform to the American 
Iron and Steel Institute type numbers 
for the standard grades of electrical 
steel. For newly-developed grades, 
not as yet standardized by AISI, an 
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Are you ready for a major first in the electrical and 
electronic industry—Magnetics, Inc. ‘‘Performance- 
Guaranteed’’ magnetic core laminations? Here are 


STANDARD or UNUSUAL PHYSICAL QUALITIES 


Skilled heat treatment, including rigidly controlled dry hydrogen 
anneal when applicable, permits us to guarantee performance 
to your specifications. 


NICKEL-IRON or SILICON STEEL 


Magnetics, Inc. laminations are produced from all commercially 
available high permeability materials, as you specify. 


HIGH PRODUCTION NEEDS 


Whatever your high production requirements, for standard or 
special shapes, Magnetics, Inc. offers rapid service, guaranteed 
performance. 


BURR-FREE, FLAT LAMINATIONS 


Regardless of shape, Magnetics, Inc. precision die-made lamina- 
tions are free of burrs, stack perfectly. 


* LAMINATIONS 
* TAPE WOUND CORES 
* SHIELDS 
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Specializihg in High Permeability Magnetics 


Se a 
GUARANTEED 


Core Performance? 


laminations which eliminate waste, premium quality 
laminations guaranteed to your performance speci- 
fications, and sold at standard prices. 


PROGRESSIVE TUNGSTEN CARBIDE 
and HI-CARBON, HI-CHROME DIES 


Complete tooling facilities are available for any requirement. 
Magnetics, Inc. long-experienced die technologists are recog- 
nized as unsurpassed in American industry. 


QUOTATIONS ON SPECIAL DIES 


Special dies (built to the uniformly high standard required by 
‘Performance Guarantee’), are quoted without cost or obligation. 


FREE ENGINEERING SERVICE 


At no charge, add the services of the Magnetics, Inc. research 
and development engineering staff, nationally famous in the field 
of high permeability magnetics, to your staff whenever a lamina- 
tions problem arises. 


Write for our Catalog ML-100 


*'Performance-Guaranteed Magnetic Laminations’’ 
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ETICS, inc. 





Dept. EM-4, Butler, Pa. 
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adaptation of the type number sys- 
tem has been used where possible. To 
differentiate between non-oriented 
and oriented grades, the former are 
known by the Armco trade name 


Etched-Circuit 


A VARIATION of the original parallel 
line “open” system of microwave 
transmission in the  kilomegacycle 
range has been developed to supplant 
more costly coaxial lines and wave 
guide “plumbing.” The new tech- 
nique, developed by Federal Tele- 
communication Laboratories, Inc., 
utilizes a single flat conductor sup- 
ported above a ground plane by a 
dielectric material, Fig. 1. Such a con- 
figuration is equivalent to a parallel- 
wire system inasmuch as the image of 
the conductor in the ground plane 
produces the required symmetry. The 
extent of the electrical and magnetic 
field spread above the system is small, 
thus keeping down radiation losses 
and making for compact structures in 
one plane. 

A comparison between calculated 





Fig. 1—Basic Microstrip construction 
consists of a flat ribbon conductor sup- 
ported above the ground plane by a 


thin dielectric plate. 





Fig. 2—Comparative size 


constructed with standard microwave plumbing (left) and 
its Microstrip electrical equivalent. The one constructed 
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of 5000-mc microwave receivers 


of wave guides weighs 32 Ib as compared with 5 Ib for 


“Tran-Cor” and the oriented are sim- 
ply called “Oriented.” Suffixes “hot 
rolled” or “cold rolled” to the grade 
names show the rolling process used 
in manufacture. 


This simplification will eliminate 
some of the confusion caused by 
proprietary trade names and permit 
identification of grades to standard- 
ized nomenclature. Oo00 


Microwave System 


losses for the various types of trans- 
mission and the conductor-ground- 
plane system is given in Table I for 
three frequencies. Because of the larg- 
er amount of copper involved, the 
wave-guide system has the lowest at- 
tenuation. But the conductor-ground- 
plane system has somewhat lower 
losses than the coaxial system. 

Because of the ease of manufacture 
by photo etching techniques and the 
similarity to conventional wiring, the 
name Microstrip has been applied to 
this transmission system. 

The Microstrip technique is de- 
signed for use in all types of micro- 
wave equipment ranging from. ter- 
mination units in commercial radio- 
relay links, to guided missiles, military 
aircraft and similar devices using 
radar techniques. The possibilities of- 


fered by this new, mass-production 
fabrication may well hold the key to 
future microwave development. The 
marked economies made possible by 
Microstrip are due largely to its sim- 
plicity of design and elimination of 
the low-tolerance machining that has 
made the fabrication of present micro- 
wave systems so costly. A_ typical 
wave guide component, such as a 
“magic-T” may cost well over $100 
as compared with a few dollars for its 
Microstrip equivalent. The Microstrip 
magic-T weighs only a few ounces; in 
wave guide plumbing, 15 lb. The im- 
portance of such weigh saving in air- 
craft radar equipment is obvious. 

In its present form Microstrip con- 
sists of a narrow ribbon copper con- 
ductor (about %4 in. wide) separated 


(Continued on page 306) 


Table I—Calculated Attenuation in Decibels per Foot 


Rectangular 
Fre- waveguide 
quency 
In mc 
Poly- 


styrene 


1.000 
5.000 
10.000 


0 021 
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the etched-circuit version and costs about 25 to 50 times 


more to fabricate. Pivoted sectors on the Microstrip base 
are variable attenuators made by deposition of carbon on 
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FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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NEW COMPONENTS 


AND MATERIALS 


For further information on any item reviewed 


in this section, circle item number on postcard in 


Reader Inquiry Facility, or write direct to the 


manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry. 


REDESIGNED MOTOR LINE MEETS LATEST NEMA STANDARDS 


Revised NEMA standards covering 
frame sizes for a-c motors in ratings 
from 1-40 hp is responsible for intro- 
duction of the “L. A. Line” of motors. 
Beyond meeting the NEMA recom- 
mendations on dimensions, the new 
motors feature innovations in styling, 


enclosure design, bearing construc- 
tion, conduit boxes, lead identifica- 
tion, terminals and nameplates. The 
new line is lighter and more compact 
for each horsepower and speed _ be- 
cause full advantage is taken of the 
dielectric and physical properties of 


ELECTRICAL 


materials. Size and bulk of the cast 
iron housing and motor _ bearing 
brackets have been reduced without 
sacrificing mechanical strength. The 
redesigned motors deliver the same 
performance as older units, with com- 
parable starting and breakdown 
torque, efficiency, power factor, tem- 
perature rise and service factors. 
Factory lubricated bearings are 
provided to give years of normal serv- 
ice without maintenance or attention. 
Grease fitting can be supplied as an 
optional feature so the user can add 
grease if desired. Grease seals have 
been improved to prevent grease leak- 
ing out along the motor shaft. Back- 
end bearings are locked in place by 
a bearing cap. Locknuts on the motor 
shafts minimize end-play. Bearing 
brackets also have cast-in slots to 
allow easy removal of bearing brack- 
ets for inspection or maintenance. 
New motors in the open, drip-proof 
construction now feature single-end 
ventlation. Cooling air enters at one 
end, passes through the motor, and 
exhausts at the other end. This elimi- 
nates ventilation openings in the 
housing and makes the _ enclosure 
suitable for any mounting position. 
An industrial design firm was retained 
to provide the motors with functional 
styling. Both open and enclosed mo- 
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Now! 


a new, low cost 


RIGID 


PLASTIC SHEET | : 
| 
that can be formed 


with simple, 
inexpensive dies 


AMPCO 
S-300 


Here’s a new type of rigid plastic sheet that, for the first time, 
makes possible the efficient production of a wide variety of parts and 
products at greatly reduced cost. 


CAMPCO S-300 is an alloy of styrene and rubber produced by an 
improved process which results in a sheet of high impact strength, 
excellent dimensional stability, low moisture absorption and good heat 
resistance. All surfaces are even, uniform and of excellent texture, 
possessing a high gloss finish. 





Practically all conventional forming techniques may be used in 
fabricating CAMPCO S-300. It is easily embossed under heat. Large 
and small deep-drawn shapes are produced by the vacuum frame method 
using low cost wooden, sprayed metal or plaster dies. It can be printed, 
painted or laminated. 

Sheets are available in a full range of colors, opaque or translucent, 
in any desired length. Widths range from 20 to 58 inches and thick- 
nesses from .005 to .125 inch. 


If you have a possible application for Campco S-300 talk it over with 
our engineers. There’s no obligation. Meanwhile, write for our latest 
bulletin containing full details about this remarkable new plastic sheet. 


CAMPCO DIVISION of 


CHICAGO MOLDED 


Gp PRODUCTS CORPORATION 
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HIGH IMPACT STRENGTH 
UNIFORM SURFACES 
HIGH GLOSS FINISH 
FULL RANGE OF COLORS 


LOW DIE COST 

EASILY FORMED AND MACHINED 
DIMENSIONALLY STABLE 

LIGHT WEIGHT 

NON TOXIC 


NOTE: We do not do any fabricating of 
CAMPCO S-300. We supply the sheets 
only. We shall be glad to suggest sources 
in your vicinity who are equipped to fabri- 
cate CAMPCO sheets. 


EASILY PRINTED AND LAMINATED 







LARGE AREA PARTS AT LOW COST 


2715 N. NORMANDY AVE., CHICAGO 35, ILLINOIS 
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HERE’S WHAT 


MEAN BY= 





A Lae dL: 
Ball Bearings 
.043 -OD. 





Smallest Ball Bearing Ever 
Manufactured Commercially 


An RMB First 


These bearings, developed by RMB, are not 
toys. Type Cl, and the other ten sizes in the 
C series, are hard-working components of— 





@ Delicate Instruments 

@ Small Motors 

@ Scales and Gauges 

@ Small gear trains for clockwork 

@ Vibration Pick-ups 

@ Aircraft Instruments 
—anywhere a miniature bearing is needed to 
reduce friction, where space is at a premium. 
Bring your miniature bearing problems to RMB. 
A complete line of over 250 miniature and 
instrument bearings including radial and 
roller types available for prompt delivery. 
Experimental quantities from stock. 


Write for Catalog 11 


ANDIS & Uf, 


INCORPORATED 


45 West 45th St. * New York 36, New York 
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sequencing rotation is 
36 intervals; any combination of oper- 
ated or unoperated intervals can be 


| to provide this feature, 
' cams for other functions. The speed 


tors have a new-type  split-conduit 
box that separates into halves for 
easy 


electrical connection. A lead 


spacer inside the box provides per- 
manent and positive identification of 
the various leads, even 
tags should become lost. An alternate 
| conduit 
drip-proof motor permits omission of 
the conduit box where the motor must 
be used in crowded quarters. 


if the lead 


arrangement for the open, 


switch, can be used as a 


MIL-R-6106 and_ similar 


600 enclosure; relays with 


sealed in AE 5000 enclosure. 


—55 to 75 C: vibration, 


10.5 g in excess of 10 to 55 cps with 
maximum 
shock 
contact arrangement, maximum of 6 
contact springs per cam (maximum of 
3 cams), Other design features are 
twin contacts; will make and break 
load of 150 watts (maximum 3 amp). 
Heavy-duty contacts can be provided 
for higher current. Relay may have 


0.060 — in.; 
25 g; 


excursion of 


and acceleration, and 


1, 2, or 3 cams, as required. The 
divided into 


| provided. If “off-normal” springs are 


required, one cam position is used 
leaving 2 


of operation is: self-interrupted, ap- 
proximately 65 steps per sec; impulse 


| controlled, 30 steps per sec or more. 
| Typical operating characteristics are: 


ELECTRICAL 





Open motors are said to be cop. 
siderably more drip-proof than preyj. 
ous units and are better protected, 
Stator housings in both enclosures 
are long enough to protect the coi 
ends from damage during manufac. 
ture and when the motor is digas. 
sembled by a user for inspection or 
maintenance. A new nameplate pro- 
vides more complete information, jn. 
cluding bearing sizes, service factor, 
and NEMA design type, in addition 
to the data carried on former name- 
plates. The motors also have a re- 
movable plug in the front-end bear- 
ing to permit speed checking. The 
L. A. motors will be offered at the 
same price as previous units in the 
old NEMA frame sizes. The redesign 
program will include all standard 
open, fan-cooled and explosion-proof 
units up to and including frame size 
326. The smaller frame sizes will be 
available to customers beginning in 
January, 1954. The Louis Allis Co., 
133 Stewart Ave., Milwaukee 7, Wis. 

e No. 1, f ) 


SERIES OCS CAM-SWITCHING RELAY 


| Series OCS relay, a cam-operated se- 
quence 
shock-and vibration-resistant replace- 
ment for delicate latch-in type alter- 
nate open and close relays. They are 
designed to meet or better all pro- 
visions of 
military specifications for relays when 
hermetically sealed. Relays with up to 

| 2 cams and 4 springs can be sealed 
| in AE 
| either 3 cams or more than 4 springs 
are 
Relays meet military shock and _ vi- 
bration requirements whether sealed 
or not. Specifications include: ambient 

| temperature, 





Coil resistance 


Nominal voltage 


(d-c) (ohms) 
110 volts 650 
48 volts 120 
24 volts 30 
12 volts Z 

6 volts 1.9 


Weight of relay is 14 to 20 oz. 
Automatic Electric Sales Corp., 1033 


W. Van Buren St., Chicago 


7, Iil. 
cle No. page 24 
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MICA-COATED GLASS CLOTH 


Uniform mica distribution is a 


instead of in random positions. The 
new process uses a selected grade of 
ground mica and a high dielectric 
silicone binder for producing a Class 
H insulating material. Advantages in- 
clude: small particle size plus small 
amount of binder used helps provide 
flexibility determined by carrier to 


fea- 
ture of a mica-coated fibrous glass 
cloth, in which the particles lay flat 
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TOT AY 


Higher Fidelity 


Linear Standard sees 





Case Size LS-1 
ma Be 
INPUT TRANSFORMERS width 298" 


Type Primary Secondary +1 db — Relative* Unbal.DC Case 
No. Application impedance Impedance from Leve hum in prim’y No. 


LS-10 Low impedance mike, 50, 125/150, 60,000 ohms in 20-20,000 +10DB —74 DB .5 MA LS-1 
pickup, or multiple line 200, 250,333, two sections 
to grid 500/600 ohms 


LS-10X As above As above 50,000 ohms 20-20,000 +10DB —92DB-Q .5MA LS-1 


LS-12_ Low impedance mike, 50,125/150, 120,000ohms 20-20,000 +10DB —74DB .5MA_ LS-1 
pickup, or multiple line 200, 250,333, overall, in two 
to push pull grids 500/600 ohms __ sections 
LS-12X As above As above 80,000 ohms 20-20,000 +10DB —92DB-Q .5MA LS-1 
200 30 500 %O O00 ™ overall, split 
Sete tee ee LS-15X Three isolated lines or 30, 50, 200, 60,000 ohms 20-20.000 +10DB —92DB-Q .5MA LS-1 
pads to one or two grids 250 ohms overall, in two 
each primary _ sections 








INTERSTAGE AND MATCHING TRANSFORMERS 


Primary Secondary Max.¢ Relative* Unbal. DC 
Application impedance Impedance Response Level hum in prim’y 
Single plate to push pull 15,000 ohms 95,000 ohms; +1db 
grids like 2A3, 6L6, 300A. 1.25:1 each side 20-20,000 +12DB —50 DB OMA 
Split secondary 
200 300 300 100 000 aw Single plate to push pull 15,000 ohms 135,000 ohms; 
ne ge acadaiestliacentod grids. Split pri. and sec. 3:1 overall +10DB —74DB 0 MA 
Push pull plates to push 30,000 ohms 50,000 ohms; 
pull grids. Medium level. plate to plate turn ratio - +15 DB —74 DB 1MA 
Split primary and sec. 1.3:l overall _ : 
Mixing, low impedance 50, 125/150, 50,125/150,200, +1db 
mike, pickup, or multi- 200, 250,333, 250, 333, 20-20,000 +15DB —74DB 5 MA 
celaney-Cents PER SECOND ple line to multiple line 500/600 ohms 500/600 ohms 
High level line matching 1.2, 2.5,5,7.5 50, 125, 200, + .2 db 
10, 15, 20, 30, 50 250, 333, 20-20.000 15 watts 
125, 200, 250, 500/600 ohms 


333, 500/600 


a2 2 © © 


oo 00 seo ne * c 
FREQUENCY-CWCLES PER SECOND 


OUTPUT TRANSFORMERS 


Primary Secondary Max.¢ Relative* Unbal. DC 
Application impedance Impedance Response Level hum in prim’y 


Single plate to multiple 15,000 ohms 50, 125/150, +1db 


—— ~ . . ; line 200, 250, 333, 20-20,000 +15DB —74DB OMA 
FREQUENCY- CYCLES PER stCoNO ra - 500/600 
Push pull 245, 250, 6V6 8,000 ohms 500, 333, 250, + .2db 
or 245 A prime 200, 125, 50, 30, 25-20,000 15 watts 
20, 15, 10, 7.5, 
ee eB 
Push pull 2A3’s, 6A5G’s, 5,000 ohms 500, 333, 250, + .2db 
300A’s, 275A’s, 6A3’s, plate toplate 200,125,50,30, 25-20,000 20 watts 
6L6’s, 6AS7G and 3,000 ohms 20, 15, 10, 7.5, 
plate to plate 5, 2.5, 1.2 
Push pull 6F6, class B 10,000 ohms aU, 20, 12,1; . Saee 
46’s, 6AS7G, 807-TR, platetoplate 7.5,5,2.5,1.2 25-20,000 15 watts 
1614-TR and 6,000 ohms 
plate to plate 
ee, ee oe LS-151 Bridging from 50 to 500 16,000 ohms, 50, 125/150, + 1db 
smash erceaeactted ohm line to line bridging 200, 250, 333, 15-30,000 +18 DB —74 DB 1MA_ LS-1 
500/600 
The values of unbalanced DC shown will effect approximately 1.5 DB loss at 30 cycles. 


* Comparison of hum balanced unit with shielding to normal uncased type. Q Multiple alloy magnetic shield. 
t 6 MW as ODB reference. 





0 200 $00 1 Pac i i a 
FREQUENCY-CYCLES PER SECOND 
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P; 4 . 
| SWITCHES 


for every use 


The basic 


switch for control of electric cir- 


precision snap-acting 
cuits; solder-lug terminals. UL listed 
at 15 amp. 125 volts a-c. 


TYPE MXM-1 


Safety interlock 
switch with auto- 
matic ‘cheater re- 
lease”. 


TYPE MXT-1-Z-131 
Has _hinged-leaf 
actuator with ad- 
justable operating 
point. 


TYPE MX-5 


Basic switch with 
integral screw ter- 
minals. 


KMXB-2EF 


In metal case, 
with plunger seal- 
ed against dust 
and moisture. 


KMXR-2EB 


In metal case, 
with roller-style 
over-travel plung- 
er. 


TYPE MXR-1 


With  roller-style 
over-travel plung- 


For detailed charac- 
teristics of these and 
many more Unimax 
precision switches, 
write for your free 
copy of our latest cat- 


cp psa Ia 


460 WEST 34th ST., NEW YORK 1,N. Y. 


MAXSON 


which coating is applied; greater re- 
sistance to abrasion due to flat-laying 
particles; and higher dielectric break- 
down that gives a minimum resistance 
of 1500 volts per mil. Also, heat re- 
sistance is as high as 250 C; there is 
great uniformity of potential gradient 
throughout; and high thermal quali- 
ties of mica and resin increase aging 
quality. Applications include use on 
transformers, capacitors, core wind- 
ings, high-speed motors and other 
electrical applications. Material is 
available in 36-in. wide rolls in 25, 
50, and 100-yards, or in tape from 
4% to 2 in. wide. The same coating 
described above can be applied to 
other substances in Class B and A 
material. Mica Coating Products Co., 
Inc., 426-A Essex St., Salem, Mass. 
e No. 3, Reader Inquiry Facility, 1 


THIN ELECTRIC TAPE 

High-strength electrical tape with a 
l-mil Mylar polyester film backing 
and a thermosetting adhesive is desig- 
nated Scotch electrical tape No. 56. 
It offers high heat properties, extreme 
toughness and resistance to cold flow, 
as well as excellent noncorrosive prop- 
erties. The new thin tape is designed 
for use as a coil wrap and core in- 
sulation in fine wire coils and _ sole- 
noids where resistance to solvents and 
moisture are desirable. The thermo- 
setting, 


pressure-sensitive adhesive 


sets after exposure to 250 deg F for 
3 hr or 300 deg F for 1 hr. After 
curing, the tape will withstand oper- 
ating temperatures up to 220 deg F 
and intermittent temperatures up to 
275 deg F, and has greatly increased 
resistance to solvents. Dielectric 
strength of the tape is greater than 
5,000 volts and insulation resistance 
greater than 100,000 megohms; elec- 
trolytic corrosion factor is 1.0. Tensile 
strength is 30 psi of width and stretch 
before breaking is 100 per cent. Tape 


is yellow in color and is available jn 
rolls 72 yd long, and in widths from 
% to 1 in., with wider dimensions 
available on special order. Minnesota 
Mining and Manufacturing Co., 900 
Fauquier St., St. Paul 6, Minn. 


Circle No. 4, Reader Inquiry Facility, page 245 


TRANSISTOR D-C 

POWER PACKS 

Designated Transpac, a new minia- 
‘ture line of miniaturized a-c operated 
d-c power packs are designed to be 


wired directly into circuits for power- 
ing transistors, computers, miniatur- 
ized apparatus, and standard cir- 
cuitry. Units are available in either 
constant-current or constant-voltage 
types, with a variety of output cur- 
rents or voltages, and in either single 
output or multi-output designs for 
feeding multiple stages. Other fea- 
tures include input line voltage regu- 
lation, load regulation, and low ripple 
content. The Model CC-15 is one 
type now available. A constant-cur- 
rent type, it is intended for supplying 
emitter bias for multi-stage transistor 
circuitry from 115 volts, 60 cycle line 
power. Five separate 1.0-ma taps are 
provided for feeding up to five sepa- 
rate stages. These taps may be inter- 
connected to supply either positive or 
negative current or a combination of 
both, or taps may be combined to 
yield a variety of current values in 
'o-ma steps up to a maximum of 5 
ma. The internal impedance of each 
tap is greater than 250,000 ohms and 
there is negligible d-c interaction be- 
tween taps. A-c coupling between out- 
put taps is less than 5.0 mmf. Dimen- 
sions are approximately 3 x 3 x 2 in.; 
weight, approximately 14 oz. 

Design features of the miniaturized 
power packs include line isolation by 
means of an input transformer, bridge 
rectification using semi-conductor 
diodes, use of selenium regulators, 
and high efficiency filtering. All units 
are sealed in transformer-type hous- 
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/ TOUGHNESS — Nylon is virtually unbreak- 


Why not investigate how this unique 
engineering material—DU PONT NYLON 


—can help improve your product? 


These six parts, as used in a new starter developed 
for automatic transmission cars, demonstrate how 
the unique properties of Du Pont nylon can help 
engineers develop more efficient products, 

Du Pont nylon is strong and durable. Parts 
made of it withstand shock and vibration. Nylon 
can’t corrode, is unaffected by most common 


Check all these outstanding properties of Du Pont nylon— 


able, even at low temperatures. is 1.14. 
/ WEAT RESISTANCE — Nylon is capable of ‘ 
continuous operation to 250°F. / CHEMICAL RESISTANCE — Nylon is un- 


LIGHT WEIGHT—Nylon’s specific gravity 


affected by most common chemicals. 





chemicals. Du Pont nylon is light in weight, heat- 
resistant and remarkably resilient. Parts resist 
wear and abrasion, provide quiet operation with 
little or no lubrication. And DuPont nylon’s 
electrical insulating properties insure positive 
operation. 

Perhaps the valuable properties of Du Pont 
nylon can help you develop a new or improved 
product or process. For further information on 
Du Pont nylon write: E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Department, Room 
2012, Du Pont Bldg., Wilmington 98, Delaware. 


Lit es 


ABRASION RESISTANCE — Nylon resists 
wear, scuffing and gouging. 


STRENGTH, RESILIENCY — Nylon absorbs 
Shock without chipping or cracking... is 
Strong in thin sections. 


DECEMBER 1953 


LOW COEFFICIENT OF FRICTION — Nylon 
has excellent bearing characteristics — pro- 
vides quiet operation with little or no lubri- 
cation. 


Nylon parts molded by United Plastics Industries, Inc., Vassar, Mich., for Automo Corp., Saginaw, Mich. 





NYLON 


Better Things for Better Living 
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Automatic Record Changers ings. They are available in both 69.) 
cycle and 400-cycle models, meeting 


either commercial or military specif. 
Bathroom Heaters cations. Electronic Research  Aggo. 
ciates, Inc., 715 Main St., North 
Caldwell, N. J. 
f No. 5, Reader ry f ty, page ? 


Centrifugal Pumps ea 


Recording Instruments 
FEED-THRU CAPACITOR 
Model A—2-pole 


‘tbat Function of new series of high-cur. 
rent, heavy-duty feed-thru capacitors 
is for use in suppressing r-f inter. 
ference. Originally developed for 
115-250 volt a-c lines in mobile milj- 
tary power units, 50-amp Thru-Pass 
capacitors are now available for gen- 
eral use. The entire shell of the inter- 7 
ference suppression capacitors — jg 
threaded except for two straddle | 
milled flats. When mounted in a 
Hatted circular hole in a chassis or 
bulkhead wall, they will not rotate 


Dictating Machines 





Room Circulators 





Remote Tuners 































Phonographs 


Ventilating 
Fans 


(>) fe] Be) Be) Ge) Be] Be] Be! Be 


Wherever you use small motors... 
specify and loosen under vibration. There js 


always a noise-leakproof path encir- 
GENERAL INDUSTRIES’ cling the feed-thru conductor so that 
the theoretical effectiveness of these 
capacitors is realized in actual prac- 


Smoaat? Power Motors tice. Designated Type 112P new se- 


ries features: glass-to-metal solder 


1 1 seal terminals for protection against 
l65- l500 H.P. atmospheric conditions from —55 C 





to 85 C; Vitamin Q impregnation for 
maximum insulation resistance and 


Designed to provide years of de- minimum capacitance change with 
pendable service on small-load appli- temperature; and 250-volt a-c work- 
Mode! C—2-pole ing voltage. Sprague Electric Co., 307 


cations, General Industries’ Smooth A. C. tndetiinntene 





Marshall St., North Adams, Mass. 
Power Motors are engineered and ii tin A Meher Unc Getiia 
built to provide full-rated power, 
smoothly and dependably. 
MINIATURE ROLLER 
BEARINGS 

Miniature roller bearings are now 
available in three types and _ seven 


Many thousands of these compact 
power units are in use today in a wide 





variety of applications requiring 
Model O—2-pole 


steady power and long life, at low reversible capacitor sizes from 0.4724 in. to 1.0236 in. 
< ; type (for 6 or 12 eae on il 
original cost, low operating costand —-24 volt A. C. only) OD. Indentified as RMB types %, 


: NU, and NP, they are miniature 
low maintenance cost. roller bearings. All three types are 
suitable for use in machines, motors, 
and other equipment, where shafts 
are subjected to heavy radial loads. 
All three types permit some axial dis- 
placement of the shaft which means 


Write for literature showing output, 
dimensions and other characteristics 
of these dependable small motors. 





speedier assemblies, since bearings 


IV 
ative Model D—4-pol as ; saith ecanliaal 
e o, Pa eres need not be located precisely. In 








these new types, the roller assembly 

is retained by a snap-ring on the 
THE GENERAL INDUSTRIES co. inner race and a section of the shield 
at the outer race. This new method of 


vy 
me 
~< 


SOnm 


> DEPARTMENT ML e ELYRIA, OHIO 


construction eliminates the necessity 
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Surprising, the confidence that people have 
in spark plugs. No one stops to question how 
many “sparks” they’re good for, because long- 
life performance has come to be taken for 
granted. Yet, when you get right down to it, 
you'll find good reasons for this complete con- 
sumer confidence. And, from a “sparking” point 
of view, perhaps the most important is the al- 
most universal use of special Hoskins alloys for 
the vital electrode wires. 

Producing the wire that sparks your car to power 
is a tough and tricky business. It requires special 
care in the selection of raw materials. Special 
melting and production techniques. Plus ex- 
tremely close control over alloy composition and 
uniformity of quality throughout the entire man- 
ufacturing process. 

Yet that’s exactly the kind of alloy that Hoskins 





How many SPARKS 
— ina Spark Plug? 


tured by Hoskins are: Alloy 717—for facing engine 
valves; Alloy 785—for brazing belts; Alloy 502 
—for countless heat resistant mechanical applica- 
tions. Then, too, there are the Chromel-Alumel 
thermocouple alloys ... guaranteed to register 
true temperature-EMF values within specified 
close limits. And, of course, Hoskins CHROMEL 
... the original nickel-chromium resistance alloy 
used as heating elements and cold resistors in 
countless different products. 





Hot stuff for hot Jobs! Heating elements made of Chromel-Alumel thermo- 
Hoskins Alloy 502 is ideally Hoskins Chromel deliver full- couple alloys accurately 
suited to many mechanical- _rated power throughout their = measure exhaust tempera- 


is qualified to produce best. For, among the other 


quality-controlled alloys developed and manufac- 


structural applications. long and useful life. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 


tures of jet aircraft engines. 










Screen 
Room 
Filters 






















BETTER BY FAR BY SPRAGUE 


The power lines entering your 
screen room must be r-f free 
or else the efficiency of your 
shielded enclosure is greatly 
reduced. 








Sprague engineers, long ex- 
perienced in the manufacture 
of radio noise filters for all 
applications, have developed 
numerous types specifically for 
shielded enclosures. A typical 
installation is shown at right. 
Note that each filter is provided 
with a shielded end cap adapt- 
able to most screen room 
power panels. 

















Perhaps we can help you im- 
prove the performance of your 
screen room. Write Sprague 
Electric Co., 307 Marshall 
Street, North Adams, Massachu- 
setts for further information on 
modern, high-attenuation filters 
for screen rooms. 


















eT Tete eM de 
will provide you with 













YOU CAN DEPEND ON 
eT (-Meel sy) ita titel) 
engineering service 
results 


radio 


for optimum 
in the use of 
noise filters. 
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of a lip on either raceway, and per- 
mits the production of a_ perfectly 
cylindrical race and a superfine finish 
on the latter’s rolling surface. Con- 
struction is precise throughout; even 
the tiny studs which hold the bronze 
roller cage together are hollow milled. 
Type N permits free axial displace- 
ment of the shaft, and easy removal 
of the shaft, inner race and roller 
cage as a unit. In type NU the inner 
remains the shaft and the 
outer race, the rollers and the roller 
cage may be removed as a unit. In 
type NP (illustrated) the outer and 
inner are permanently assem- 
bled. This bearing permits location 
of the shaft axially, provided the axial 
stresses are slight. Type N and NP 
carry removable dust shields. Landis 
& Gyr, Inc., 45 West 45th St., New 
York 36. 

rcle No. 


race on 


races 
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SOLENOID OPERATED 
4-WAY VALVES 
Two additions to the P-M Series BB-2 
and BB-4-way pilot master valves are 
%-in., 4-way poppet-type valves. Des- 
ignated P-M Models CC1-25 and 
CC11-25, the new types are direct 
solenoid-operated and recommended 
for speeds as high as 600 cpm. Prin- 
cipal use is for the electric control of 
small, double-acting air cylinders on 
short stroke, high-speed equipment, 
including switching mechanisms for 
conveyors, and clamping and work- 
positioning cylinders on various auto- 
matic and semi-automatic machines. 
Model CC1-25 is the single-sole- 
noid model, and the single valve 
stem, which is the only moving part, 
is spring-returned. Model CC11-25 
has two solenoids, and its single 
valve stem remains at either end of 
its short stroke until the other sole- 
noid is momentarily energized to re- 
turn it. This makes momrentary-con- 
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~ DEPENDABILITY..." 
that minimizes costs 


elco Motors 





Explosion-proof motor 


Open ball-bearing motor 








Totally enclosed ball-bearing motor With Delco integral motors on your machines 
you have a cost factor on which you can depend. 


For Delco designs and builds with one idea in 
mind—to produce motors that will run depend- DAYTON OHIO 
ably, under extreme conditions, for record- 


breaking periods of time. DE | Kee) 


Put your trust—and your motor dollars—in 


Delco motors . . . your nearest Delco sales PRODUCTS 


office will help you with all details. al 
Division of General Motors Corporation 
Totally enclosed fan-cooled motor Dayton, Ohio 





SALES OFFICES: Atlanta * Chicago * Cincinnati * Cleveland * Dallas + Detroit * Hartford + Philadelphia + St. Louis * San Francisco 
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| tact operation possible and eliminates 

FRACTIONAL need for a holding relay. Anothe 

feature is that pipe or tubing connec. 

“~@RSES GOWER | tions are made to a separate mani- 

| fold, to which the valve mounts. The 

Dik | valve body and the solenoid (oy 

Gs | solenoids) can be removed for sery- 

| icing simply by removing four cap 

MAGNETIC screws, without disturbing line cop- 
BRAKES 


SELF-ADJUSTING! 
LONGER-LASTING! 
COMPACT! 
RUGGED! 







































nections. Valves are said to have 
| internal passages as large or larger 
than the internal diameter of standard 
weight pipe of their rated size; manu- 
facturer is offering them, at no extra 
cost tapped for %s-in. pipe or tubing 
connections, if desired. Hannifin 
| Corp., 1151 S. Kilbourn Ave., Chi- 
cago 24. 

r No. 8, 


Self-Adjusting for Wear. New Dings frac- 


@ 1%, 3 and 5 Ibs. ft. tional horsepower magnetic brakes automati- | eee : TATIIRE 
torque. . cally compensate for wear, requiring no ad- | SHIELDED MINIATURE 
ao justment for up to a million and a half stops. | BEARINGS 


and DC motor volt- Adjustable for Torque. Although the brake | Series of single and double-shielded 
ages. automatically adjusts for wear, critical adjust- miniature fractional inch-size preci- 
@ Dust-tight, water- ment of torque can be made to secure precisely | sion ball bearings of both full race 


proof and explosion- timed stops. and retainer type construction are 
proof enclosures available as small as 0.1562 (5/32 in.) 
available. OD in nine sizes. Bearings with the 
single shield design are dimensionally 
interchangeable with the manufac- 
turer’s standard unshielded types in 
Compact. Dings brakes are space savers. | most sizes. The double-shielded series 


High Thermal Ratings. The exceptionally high | 
thermal ratings of Dings brakes make possible | 
@ Floor or motor mount- longer life and more stops per minute froma _ 

~e- given size brake. 
@ Continuous duty. 


Rugged. Dings brake housings are cast iron, | bearings are of slightly increased 
covers are cast aluminum. | width over catalog dimensions for 
| standard miniature ball bearings. The 
| shielded bearings, it is claimed, are 
being produced without increase in 
torque over unshielded types. The 
Pm Simple—Direct Acting. No solenoids nor lever | shields, recessed to avoid interfer- 
torque- linkages. All brakes are equipped with manual | ence with shaft shoulders or housings 
release. allow full freedom in tolerances tor 


Write today for complete iin inns Dings | users. The shields are removable for 


. . | bearing relubrication or inspection. 
fractional and integral horsepower brakes. 5. rg 
Resembling tiny saucers with centet 


holes, the shields on the outer cir- 
cumference fit into a recess in the 
outer race of the bearing and _ are 
positively positioned by a_ retaining 


| snap ring. The inner circumference of 
A SUBSIDIARY OF DINGS MAGNETIC SEPARATOR CO. the shield fits close to the shoulder 


of a relieved land on the inner race, 


Save Mounting Time. Dings brakes do not 
have to be disassembled for mounting, saving 
from 10 to 30 minutes labor. 


Th now 
Re le a 90 Ibs. ft: 


PL 









DINGS BRAKES, INC. 


4713 W. Electric Ave., Milwaukee 46, Wis. 
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Polystyrenes you helped to create in 53 





You needed a plastic with high impact, high heat re- 
sistance, fast setting, and an excellent finish for moisture 
conditioner housings. Your demand was answered with 
Koppers Modified Polystyrene MC-309. 


You needed a plastic with high impact resistance and | 
easy flow in molding for refrigerator door liners. 
Koppers Modified Polystyrene MC-305 was developed 

to solve your problem. 








You needed a medium impact, high heat-resistant plas- 


tic with high lustre . . . for radio cabinets where break- 
age and scuffing on ejection presented a reject problem. 
Koppers Modified Polystyrene MC-409 had the exact 
characteristics to do the job. 


You needed a plastic with impact resistance, toughness, 
easy moldability, economy and ability to reproduce 
engineering details in toys. Koppers engineers recom- 
mended Modified Polystyrene MC-405 to fill these re- 


quirements. 


KOPPERS POLYSTYRENES 


Type 3 General Purpose 
Polystyrene 


@ Here are four success stories 
about Koppers Polystyrenes. Each 


of Koppers Modified Polystyrenes 
is constantly growing, at your re- 
quest, to meet your needs. 


Type 7 Improved Heat 
Distortion Temperature 


Type 8 Highest Heat Distortion 
Temperature 
MC-185 High Impact, Lowest 
Water Absorption Rate 
High Impact, Improved 
Heat Distortion Temp. 
MC-305 High Impact, Easy Flow 
MC-309 High Impact, Highest 
Heat Distortion Temp. 
MC-401 Medium Impact, 


Improved Heat 
Distortion Temperature 


MC-405 Medium Impact, 
Easy Flow 
MC-409 Medium Impact, Highest | 
Heat Distortion Temp. 


application presented its own spe- 
cial problem, and in each case a Why not contact a Koppers 
Koppers Modified Polystyrene was representative for more infor- 
created to meet these special re- — mation about the wide range of 
Koppers Regular and Modified 
Polystyrenes? They are anxious to 
help you select the exact polysty- 


rene that will improve your prod- 


MC-301 : 
quirements. 


The best polystyrene for you is 
the one that embodies the very 
qualities required to make your 
product moreserviceableandmore uct and lower your production 


costs. 


attractive. That’s why the family 


Koppers Plastics Make Many Products Better 
and Many Better Products Possible. 














Ate, 


KOPPERS 
A 


at O8 4 Bffuns o 


me 
‘Ss Guaranteed by > 
Good Housekeeping 
” tor ~ 


45 apvraristd WSS 












® 
KOPPERS COMPANY, INC., Chemical Division, Dept. EM-123, PITTSBURGH 19, PENNSYLVANIA 


SALES OFFICES: NEW YORK «+ BOSTON + PHILADELPHIA + ATLANTA CHICAGO DETROIT + LOS ANGELES 
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Set New Records for 


Care IINCSS 
ad LONG LIFE 


UNDREDS OF THOUSANDS of Marco Motors are 
H operating today in homes, offices and factories. 
They are working quietly in room air conditioners, 
unit heaters, office machines. You are not conscious 
of their presence but pay tribute to the quality and 
good value of the equipment that serves you. 


Back of Marco Motors is the precision engineering that 
has produced an electrical design that practically elim- 
inates AC hum. Mechanical tolerances are maintained 
constantly. Electronic balancing assures vibration free 
performance. Ingenious Bearing and lubrication system 
assure long, trouble-free life. The long experience in 
the manufacture of shaded pole motors now benefits 
many through our modern production methods. 


New type motor mount eliminates parts and labor in 
assembly of room air conditioner applications. Available 
in various heights as required by your design. 


Write for literature on 


MARCO MOTORS 


Quality Motors 


ta:lored 


your product af 


ready-mode prices 
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permitting a clearance of less than 
0.002 in. This precision fitting method 
provides a barrier both to the intru- 
sion of foreign matter and the extru- 
sion of lubricant without sacrifice ot 
anti-friction qualities of the bearing, 
The shielded bearings are being pro- 
duced in both chrome bearing steel 
and stainless steel; all shields are of 
stainless steel. They can be used in 
miniature blowers, small electric mo- 
tors, textile rollers and wherever lint, 
dust or other foreign matter are 
present. Miniature Precision Bearings, 
Inc., Keene, N. H. 
ir No. 9, Reader 


INDUSTRIAL 

RUBBER GASKET 

New type of industrial gasket main- 
tains a seal over extremes of pressure 
and eliminate leakage under dynamic 
reciprocating action. The newly de- 
veloped ring has four sealing surfaces 
compared with the two sealing sur- 
an O-ring. The gasket re- 
sists spiral twisting, which is a com- 
failure in 
Spiral twist occurs when one section 


faces of 


mon cause of O-rings. 
of the ring rolls under pressure while 


the other slides—eventually fracturing 


‘ 


b 


the gasket. The new ring resists this 
effect with its square cross-section 
and tendency to completely fill the 
packing groove. As a result of its 
design, new product is said to exhibit 
longevity because: deformaton caused 
by hydraulic pressure is lessened; 
shape of ring fills the packing groove 
without the distortion necessary for a 
perfect seal using O-rings; and it 
possesses good sealing properties 
under presses as low as 8 lb, as well 
as under high pressures. Quad rings 
are completely interchangeable with 
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P-K 


TRADE mann 
& PAT. OFF 


PARKER-KALON' 


originator and world’s largest producer of hardened 


Self-tapping Screws, and a leading manufacturer of 


Socket Screws and other fasteners, is now a 


GENERAL AMERICAN, with principal 
offices in Chicago, owns and operates the 
nation’s largest private fleet of freight cars 
which are leased to many of the foremost in- 
dustrial companies, and to railroads. In addi- 
tion, it is a major builder of all types of freight 
cars, owns and operates tank storage facilities, 
and is engaged in the manufacture of process 
equipment and molded plastics. 

In pursuance of a program of diversification, 
General American has acquired the business 
and assets of the Parker-Kalon Corporation 
through the purchase of capital stock. The busi- 


‘ness will henceforth be operated as the Parker- 


Kalon Division of General American Transpor- 
tation Corporation. 

The present management of Parker-Kalon 
will continue in charge. The sales and service 
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PARKER-KALON' 


a 


General American Transportation Corporation 
200 Varick Street, New York 14, N. Y. 


Division of General American Transportation Corporation 


policies which have won the approval of the 
many thousands of P-K customers will remain 
in effect. As always, P-K Fasteners will be sold 
through P-K Distributors in every industrial 
area in the United States, Canada and in many 
foreign countries. 

With the far greater resources available 
through its new ownership, Parker-Kalon will 
accelerate a program of improvement and ex- 
pansion. New production and warehouse facili- 
ties will be built to meet the constantly increas- 
ing demands for P-K fasteners. Engineering and 
research will be augmented to speed the perfec- 
tion of new P-K products now in development. 


Now, even more than before, you can rely 
on Parker-Kalon for leadership in fastener de- 
sign, for consistently high fastener quality, and 
service in step with your needs. 
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WHEN THE 
PART MUST... 


provide a seal 
“cushion” a shock 
act as a wick 
dampen noise 

polish or buff 
protect surface finish 
isolate vibration 

act as a filter 
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Whether you need 
material hard as a board 

or so soft it can be 

accordion pleated, a call 

to Felters can solve your 
problem. Information 

about the jobs you can do 

with Felt is in the 
“‘Felters Design Book”’ 

Ask for your copy 
today. There’s no 
obligation. 






the FELTERS | 
Company 
205 South Street, Boston 11, Mass. 





O-rings. They are produced in a com. 
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plete line of sizes and are comparable 
to O-rings in wall thickness and diam. 
eter. All grooved dimensions oy. 
responds to those used for O-ring 
installation. Dept. KP, Minnesota 
Rubber and Gasket Co., 3630 Wood- 
dale Ave., Minneapolis 16, Minn, 

r No. 10, Re f ir t 


MINIATURE CONNECTORS 

Four special design connectors have 
been developed for a variety of com- 
plex problems not filled until now by 
the Continental connector line. The 
new miniature, rectangular 2- and 
4-contact reverse pin and socket con- 
nectors are adaptable to small equip- 
ment because of their novel counter- 
sunk side-mounting arrangement, The 
connectors are also available in stand- 
ard pin and socket arrangements. The 
one-pin round connector is small and 
light, and devoid of excess hardware. 
making a simple one-wire disconnect. 
It can also be used as a disconnect 





type feed-through or stand-off, With 
a minimum gf additional hardware 
this connector can be converted into 
a coaxial connector. The two-contact 
high-voltage socket features close 
mating tolerances. All special Conti- 
nental connectors are available in 
three different insulating materials: 
mineral-filled melamine; Plascon fi- 
brous glass alkyd, type 440-A; and 
dially] phthalate. Contacts are silver 
and gold plated and normally have 
solder wells for No. 20 AWG wire. 
Electronic Sales Div., DeJur-Amsco 
Corp., 45-01 Northern Blvd., Long 
Island City 1, New York. 

No. 11, Re f 


SELF-CONTAINED 

MOTOR PACKAGE 

Motor package, PMGG-X11-C, con- 
sists of a PMM motor, high accuracy 
governor, a suitable gear train, and 
a slip clutch designed to take care of 
required torques. Also included is a 
package that contains a filter circuit 
necessary for the protection of gover- 
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CROUSE-HINDS CONDULET 


Electrical Equipment 
helps maintain efficiency in today’s 


This high speed cigar wrapping machine literally 
pours out a stream of banded and wrapped cigars 
at the amazing speed of 120 per minute! The manu- 
facturer selected Crouse-Hinds tough, cast metal 
Obround and FD Condulets for the job of controlling 
the operation and protecting the wiring to assure 
uninterrupted production ...a vital consideration 
in the design of all production machinery. 


The 5-gang Type FD Condulet ee con- 
tains a Start-Stop pushbutton station, 3 snap 
switches, a small motor switch and 3 convenience 
outlets. A wide variety of covers permits almost 
unlimited combinations of devices in multi-gang FD 
and FS Condulets. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston — Indianapolis — Kansas City — Los Angles 
New Orleans — New York — Philadelphia — Pittsburgh — Portland, Ore. — San Francisco — Seattle — St. Louis — Tulsa — Washington. 
ESIDENT REPRESENTATIVES Albany — Atlanta — Baltimore — Charlotte — Corpus Christi — Richmond, Va — Shreveport 
Crouse-Hinds Company of Canada, Lid, Toronto, Ont 


OFFICES: 
Milwaukee — ee — Ne 


* 


machinery / 


The Condulet line consists of thousands of types 
and sizes of electrical conduit junction bodies, light- 
ing fixtures, plugs and receptacles, switches, con: 
trols,and circuit breakers for use on machinery. 


The complete line includes Vaportight, Dust-Tight 
and Explosion-Proof equipment, which provide 
electrical protection for machines used under ordi- 
nary and hazardous conditions. The trademark 
CONDULET stands for highest quality and relia- 
bility. Send for the Condulet Catalog. Tell us your 
electrical problems, Crouse-Hinds Engineers will 
gladly make specific recommendations. 


fae SENS tet at 
Distribution 

j Through Electrical 
Wholesalers 


| 
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CONDULETS : TRAFFIC SIGNALS : AIRPORT LIGHTING : FLOODLIGHTS 
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OrthoSil is Thomas & 
Skinner's new 4 mil or- 
thographic iron-silicon 
laminations for high fre- 
quency inductors. The 
laminations have exceptionally high 
permeabilities from very low to 
very high inductions with corre- 
spondingly low core losses. OrthoSil 
is oriented to provide directional 
magnetic characteristics, 





Developed primarily for frequen- 
cies of 400 to 2000 cycles, these thin 
laminations are also adaptable to 
the audio ranges. 


Thomas and Skinner is producing 


OrthoSil laminations in standard as 
well as in special shapes. Our UI and 
EE series are designed especially for 
the OrthoSil, and are excellent for 
400 cycle applications. These silicon 
steel laminations will frequently re- 
place scarce nickel materials, 


Transformers, such as power and 
3 phase, chokes, saturable reactors 
and filters are but a few of the many 
electrical components for which 
OrthoSil is designed. 


Write today for bulletin giving 
electrical characteristics and other 
pertinent data on OrthoSil oriented 
laminations. 


Specialists in Magnetic Materials— Permanent Magnets and Laminated Cores 


eee Len ieee seu Con, 


1120 East 23rd Street - Indianapolis, Indiana 
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nor contacts. Motor is available for 
12- and 24-volt d-c operation and for 
115-volt d-c operation on special 
order. The governor is designed to 
maintain constant speed of the output 
shaft over approximately +20 per 
cent change in supply voltage.. Ac- 
curacy of governor is within +2 per 
cent for a change of +10 per cent 
in voltage and to within 1 per cent 
for a change of +20 per cent in volt- 
age. The gear train can be arranged 
to handle various output speeds and 
various output torques to suit specific 
requirements. Example: output speeds 
ranging from 42 rpm to approximately 
2000 rpm and torques ranging from 
10 to 100 in.-oz, or better, can be 
supplied. The gear train is lubricated 





with AN specified greases to suit re- 
quirements. The slip clutch is ar- 
ranged so that it can be adjusted for 
any slip requirements within the 
specified torques desired. Both the 
governor brushes and the motor 
brushes are identical and interchange- 
able from outside the motor case, as 
can the governor and the filter cir- 
cuit, consisting of a capacitor and a 
resistor. A seyfarate filter necessary to 
meet MIL-I-6181 specifications can 
be provided with the motor when 
required. The output shafts of the 
motor can made to suit 
specific requirements. Kaye-Halbert 
Corp,. Picco Div., 3593 Hayden Ave., 
Culver City, Calif. 
No. 12, Re 
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NEW BERYLLIUM 
COPPER ALLOYS 


New alloy, Beryldur is said to fulfill 
the need for a copper base material of 
low beryllium content that combines 
high strength and high conductivity 
properties. Beryldur fills the gap be- 
tween the two standard beryllium- 
copper alloys in use today, serving, as 
a possible substitute for phosphor 
bronze and brass among others. Also 
now available are other new products, 
including a flake form of metallic 
beryllium of 99.5 per cent. minimum 
purity. This flake form renders the 
metal particularly ductile, making it 
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x Waldes Truarc Ring Replaces Nut and Washer 

per 

| ,,.Cuts Costs $5.28 Per M...Speeds Assembly by 50% 
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TRUARC WAY. truarc Retaining Ring snaps quickly and simply 
over shaft. Lock assembly is secured in one fast operation. Virtually 
all play is eliminated from lock. 


OLD WAY. Main shaft required costly threading. Assembly was 
re- slowed by the double application of washer and nut and time-con- 
suming tightening operation. 


J. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre- 


NEW DESIGN USING WALDES TRUARC RING 
PERMITTED THESE SAVINGS 


assembled “Reddi-Mount” cylindrical lockset, uses a single Waldes 
Truarc Retaining Ring instead of an old fashioned nut and washer 
to secure the entire assembly of their lock. This new, improved 


as OLD WAY ; oe J 

a ib tins a fastening method enables Chesler to eliminate costly Gaeeray ese 
a eit of Washes 3.80 ” save money on material ... speed assembly time by 50% and pro- 
to | Labor for Threading... 2.00 ” ” duce an improved, more durable product. 

al Assembl 3.00 ” 2 P 

. ssembly see eee You, too, can save money with Truarc Rings. Wherever you use 

he : machined shoulders, bolts, snap rings, cotter pins, there’s a Waldes 
it TREARC WAT Truarc Retaining Ring designed to do a better, more economical 

ort Cost of Truare Ring and 


$11.52 per thousand | job. Waldes Truarc Rings are precision-engineered . . . quick and 
easy to assemble and disassemble. 


Grooving Operation. . 
Assembly 


SSERE RSS Find out what Waldes Truarc Retaining Rings can do for you. 


Send your blueprints to Waldes Truarc engineers. 





For precision internal grooving and undercutting...Waldes Truarc Grooving Tool 





| | SEND FOR NEW CATAL a es 
' 7) - é a Waldes Kohinoor, Inc., 47-16 Austel PI., L.1.C.1,N.Y. 


Please send me the new Waldes Truarc Retaining 





» a’ WALDES lO | 
ty \ Y i | Ring catalog. | 
é be, | (Please print) | 
n- . l | 

— te 
is a — | Ns isaac Ree i ee | 
seme <= 3 
Or eases l i | 
. i * he vee | Title Ghd eubdecsococescneussesosudsddccanscccebouceuqesedenecussaenubateieseseesemeae 
, REG. U. S. PAT. OFF. | 
S, RETAINING RINGS COMIGIIAY, sovenverseesensssensnorsascerecneevacetensaconsesneesestseesiatiassionapsaaas | 
ic I 
n WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | De FONG aiid wsiidin cvtrncectbtembcaticaae 
e WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE | 
FOLLOWING U.S. PATENTS: 2,382,947: 2,362,948; 2.416.852: 2,426,341; 2.439.785: 2,441,846; BE icrtscierstoateemntes ZONEC...0.00s0000 Sti iccc cities | 
it 2.455.165. 2,420,941; 2,483,380: 2,483,383: 2,487,802: 2,467,603: 2,491,306: 2.509.081: | 
AND OTHER PATENTS PENDING. i. | 
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PROVIDE ASSEMBLY SPEED 
THAT CLEARS THE WAY FOR 
FASTER, UNINTERRUPTED OUTPUT 


@ Your production program need not be 
retarded by outmoded assembly meth- 
ods .. . Substitute slow, manual hand- 
ling with speedy, mechanical action. . . 
Use DPS modern power-driven equip- 
ment .. . Benefit by the advantages of 
lower labor costs, on-time deliveries 
greater profits . . . Detroit Power Screw- 
drivers and Motorized Hoppers have 
brought about a new era in the feed- 
ing and assembly field. Find out 


PRODUCTION 


tH 


INDUSTRY 


quickly how these advanced 
machines can be adapted to 
your requirements . . . Send 
samples now for detailed 


information. 


DETROIT POWER SCREWDRIVER CO. 
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especially suited to fabricating opera. 
tions such as hot pressing. The mate. 
rial is thus highly adaptable to the 
production of metallic beryllium 
forms and shapes. Another new prod- 
uct is a high purity beryllium oxide 
—suitable for refractory shapes and 
ceramic bodies and for use as a cata. 
lytic agent. A ferro-beryllium maste; 
alloy, a fourth new material, cop. 
tributes to the hardenability of stain. 
less steel. It is designed for corrosion. 
resistant casting applications and 
other uses involving relatively high 
temperatures. Still largely in the ex. 
perimental stage are: zirconium-mag- 
nesium, titanium-aluminum, manga- 
nese-aluminum, and_ titanium-manga- 
nese-aluminum. The Beryllium Corp., 
Dept. 3-1, Reading, Pa. 
No. 13, R« r 


GEARED FLEXIBLE 
COUPLINGS 

Designed for high speed and _ high 
torque applications, new line of 
couplings are lightweight and _trans- 
mit power efficiently. Ten standard 
sizes are available, with bores rang- 
ing from 1 to 6 in. and with horse- 
power ratings from 2 to 450 and 
100 rpm. Hubs bored for either slip 
or shrink fit on shaft can be furnished. 
The two-section, free-floating hous- 
ing has internally cut gear teeth. 





Also the two sections are rabbet fitted 
and are bolted together to function 
as a single rigid unit, forming a dust- 
proof, lubricant-retaining enclosure. 
The wide face of the internal gear 
teeth provides for end float of con- 
necting shaft while maintaining full 
tooth contact. The externally cut gear 
teeth of the hubs are machined to 
provide constant clearance at the 
root of the internal teeth of the hous- 
ing, accommodating reasonable mis- 
alignment. Link-Belt Co., 307 N. 
Michigan Ave., Chicago 1, Il. 

ircle No. 14, Reader Inquiry Facility, | 


8-POLE ROTARY SWITCH 

Rotary switch, Type 87-EM, has 5 
poles on one deck, a feature made 
possible by a special “knee-action 
rotor, to give a uniform contact 
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Notched Duranickel leaf spring down center 
of contact switch assembly. Control knob 
cam bears down on helical spring which 
presses on one side of leaf spring. A nylon 
roller (controlled by a governor) spins at up 
to 20,000 rpm against the other side. The 
action ‘‘makes and breaks” current flow for 
constant beater speed. 


For a conductive spring to vibrate 


400 times per second 
at temperatures to 400° F. 


GENERAL ELECTRIC DESIGNERS 
FOUND DURANICKEL RIGHT 


General Electric triple-whip mixer. Constant 
speed control plus spotlight to illuminate 
bowl contents are features of this time and 
labor saving electric mixer. 


General Electric’s design engineers thought they might be slowed down when they 
tackled this problem of a constant speed control. 


Not only does this speed control have to be of new design, but its components have 
to stand up under wearing conditions. 


For one example, consider the current carrying leaf spring, the “heart” of the control 
mechanism. It has to have proper spring properties and sufficient fatigue resistance 
to flex continually without failure. And it must retain these properties while 
“making and breaking” up to 400 times a second... at temperatures up to 400°F. 


Finally, this metal leaf spring must have low electrical resistance, so that 
excessive temperatures will not build up enough to damage the plastic rotor that 
whirls against it. 


A tall order for one metal... but the General Electric engineers found the answer 
...in Duranickel®. 


Today, four years and thousands of mixers later (with never a complaint about 
the Duranickel spring) tests have proved no other alloy would have served 
as well in this application. 


Are you being stopped or slowed down by a design problem ...one that Duranickel 
or one of the other Nickel Alloys might solve? Then you may be interested in find- 
ing out how others (many in your own field) have found solutions to similar problems. 


To give you this information, quickly and concisely, we’ve prepared a booklet, 
“66 Practical Ideas.” It tells how problems...in heat, embrittlement, corrosion, 
vibration, oxidation, etc.... have been solved by using Nickel or a Nickel Alloy. 
Send for your copy. Mail this coupon today. 





If you would like some special help with a 


specific design problem involving resistance to 
fatigue or high heat, write to George Anner, 
c/o Inco’s Domestic Appliance Field. He will 
be glad to help you. The International Nickel 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 


Please send me the FREE booklet, 
“66 Practical Ideas.” 


Company, Inc., 67 Wall St., New York 5, N.Y. 
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Equip your field men with it! 
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ACTUAL 
SIZE 
pressure and low contact resistance, 
Unit has a 2% in. diam and is 1%, 
in. deep. It is available in multiple | 
deck arrangements if required. From 
1 to 5 positions per pole are available 
with shorting-type action; up to 3 
positions per pole with non-shorting 
action; 15-deg spacing is used be- 
tween live positions with the short- 
ing-type action, and 30-deg spacing 
with non-shorting action. Construc- 
tion details include silver alloy rotors, 
slip-rings and contacts. A_ roller-type 
detent, which does not add to the 
overall depth of the switch, is used. 
The contact panels and _ rotors are 
fabricated from XXXP_ phenolic, in 
accordance with MIL-3115B. The 
current-carrying capacity of the new 
switch is 15 amp. Daven Co., Dept. 
ST, 191 Central Ave., Newark, N. J. 
f No. 15, R clr ry Facility, page 
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OFFICE MACHINE MOTOR 


Specifically designed for office ma- 
chines, new induction motor, Type 
K-4, has the following features: height 
and width of*only 2% in., constant 
speed; quiet operation; no radio inter- 
ference; lightweight; and 5 mounting 
arrangements. As a result of the mo- 






POCKET -SIZE 
SNAP-AROUND VOLT-AMMETER 


Measures current instantly without shutdowns or ammeter 
connections. Measures voltage accurately on a full-size cali- 
brated scale; eliminates guesswork. 





PICK THE RANGE THAT FITS THE JOB: 


MODEL ‘10’: 0-10 AMPS AC. 0-125/250 VOLTS AC. 
MODEL “25”: 0-25 AMPS AC. 0-125/250 VOLTS AC. 
MODEL “50”: 0-50 AMPS AC. 0-125/250 VOLTS AC. z es 
MODEL “100”: 0-100 AMPS AC. 0-125/250 VOLTS AC. tors rectangular shape a minimum 

amount of space is required. The end 


bs . are ea : Pe | 
The new Amprobe Junior is ‘made to fewer complaints. We can also make shields are designed to permit flush 


order" for your field men, service up custom ranges to fit your special and recessed base mounting, resilient 
men and dealers because it offers requirements on quantity orders. For ring mounting, extended stud end 
just the range they need, at a price further information wire or phone col- mounting and semi-special flange 


that now makes it possible for every lect, or write to: Pyramid Instrument 
man to be equipped with one. It Corporation, Lynbrook, New York. 2 
helps assure a correct installation of (Export Div.: 458 Broadway, New typewriters, magnetic tape recorders, 
your equipment, better servicing, York 13. Cable: Morhanex) dictating machines, and many other 


mounting. Applications include use in 
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A Price Electric 
Corporation, Frede- 
rick, Maryland re- 
lay, series G6OOOHS, 
shown at actual size, 
without its protec- 
tive cover. Illus- 
trated in red is 
BH 1151". used 
to insulate connect- 
ing leads, shunts 
and pigtails. 


HWS)” 





,.no failure after 18 months 


Price Electric Corporation, producers of 
magnetically operated relays for electronic 
equipment, radar, and guided missiles use 
BH “1151” Silicone Rubber Fiberglas Tub- 


ing to save dollars, save time, save relays. 


Here’s what they say — ‘‘We needed a thin- 
walled tubing with high electrical resistance, 
for sealed and unsealed relays. BH “1151” 
was chosen specifically for high temperature 
applications in ambient temperatures of 
125°C, and above. Continuous relay type 
tests have been run under cycling tempera- 
ture conditions for more than a million 
operations. There have been no failures in 
BH “1151” since the test program was 
started a year and a half ago. 


‘With BH ‘1151’, overall economy has re- 
sulted from minimum losses in cutting, 
handling and installing. Time is saved be- 
cause of the tubing’s uniform high quality. 
Cut ends don't fray. Smooth bore BH ‘1151' 
slips easily over leads. Rejects in inspection 


and test for hipot are almost non-existent, 
Assembly damage is negligible.” 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 
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BH “1151” may be the electrical insulation 
you're looking for. This union of two great 
inorganic materials — braided Fiberglas 
and Silicone Rubber — is inherently flex- 
ible. It has no plasticizers or solvents to 
“sweat out’. It will not support fungus 
growth. It will not craze or crack. It remains 
unchanged through continuous operation at 
temperatures from —90°F to 400°F. Its 
thin-walled flexibility speeds installation 
and offers new design freedom while pro- 
viding complete product protection. 


BH “1151” is just one of a large family of 
tubings and sleevings that have solved many 
electrical insulation problems. If you'll send 
facts on your requirements — voltages, tem- 
peratures, unusual conditions — we'll make 
recommendations and send you samples for 
testing. 


Bentley, Harris Manufacturing Co. 
1212 Barclay St. 
Conshohocken, Pa. 





2393530). ‘'Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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“Maverick” usually spells 
trouble, on the production line as 
well as out on the range. Being 
an unknown quantity or a 
“Johnny-come-lately,” it leaves 
room for genuine doubt both as to 
performance and to quality. 

And that’s the reason so many 
experienced buyers— production 
experts to supervisors — insist 

on Kester ... the one “brand” 
that is synonymous with the best 
in solder and solder products. 
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Insist on Kester for the exact job-engineered 
Solder you require; 8 major Fluxes in 

Core Solder, available in 5 core openings. Also 
... Kester Solid Wire and Bar Solder, 

Kester “Solderforms” and Kester Fluxes, 
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SOLDER COMPANY 


4209 WRIGHTWOOD AVENUE + CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY « BRANTFORD, CANADA 
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applications. The K-4 is available in 
3 sizes and as either a split-phase or 
capacitor-type motor with a constant 
speed of 1725 or 3450 rpm. Dimen- 
sions are 2% x 2% x 2% or 2 or 
2% in. Bodine Electric Co., 2254 W. 
Ohio St., Chicago 12. 

rcle No. 16, Reader Inquiry Facility, page 245 




























MINIATURE PANEL METERS 
Developed to obtain greater legibility, 
new line of miniature side indicating 
panel meters provide maximum scale 
length with minium panel area. Des- 
ignated Model 1120, they are avail. | 
able in a wide variety of ranges with — | 
flanges for single and _ back-to-back 
mounting. These self-contained units 
can be grouped in both horizontal and 
vertical arrangements implementing at 





a glance comparative readings while | 
reducing size and weight of equip- 
ment. Two instruments can be placed 

in the space for one larger meter. 
The meters now available have an 
accuracy of +3 per cent of full scale 
deflection on d-c and +5 per cent on 
a-c. Ammeters, voltmeters, db and 
other meters are available with zero 

at center, left or right. International 
Instruments, Inc., P. O. Box 2954, 
New Haven 15, Conn. 

ircle No. 17, RF r t é 


GENELEX Z729 TUBE 

Known as the Genelex Z729, and 
manufactured by the General Elec- 
tric Co., Ltd., of England, new tube 
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NEW NEMA Re-rated FRAMES 





















ip- 
ed Smaller NEMA frames e more horsepower e less 
weight e streamcooled e totally enclosed e high 
performance e cool operation e simple design 
compact contour e rugged construction e protected 
ball bearings e polyphase and single phase, integral 


and fractional ratings 
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BALTRIC—Single Phase Motors, Capacitor Start, Induction Run, Horizontal 
Enclosed Construction, Solid Mounted, Ball Bearing, 115/230 V., 60 Cyc., 
Continuous Duty, 55° C. Rise, Reversible 









BALTRIC—Three Phase, Squirrel Cage, Induction Motor, Horizontal Enclosed 
Construction, Ball Bearing, Normal Torque Design B, 220/440 V., 60 Cyc., 
Continuous Duty, 55° C. Rise 


N. E. M. A. | Breakdown ke & F.L. % 
, Eff. rf. 


76 
80 82 
86 87 
88 89 
88 89 


89 89 








Net 
Weight 
28 
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BALDOR STREAMCOOLED® MOTORS 
of present NEMA dimensions 
are still available: 


SINGLE PHASE: 1% to 712 h. p. 
THREE PHASE: 3 to 20 h. p. 







BETTER MOTORS 


Sold and serviced in more than 350 Trade Centers 


BALDOR ELECTRIC COMPANY © ST.LOUIS, MO. 
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FAST, POSITIVE 
Double-break 
ACTION 


A tapered rod oper- 
i LL 
compression springs 
in the shorting bar 
elale Mls T- Tri me Mee a 
spring. The excep- 
tionally fast double- 


is a low-hum, low-noise, low-micro- 
phonic, voltage amplifying audio 
pentode, which fits a standard 9 pin 
miniature socket. The Z729 has been 
expressly designed for use in high 
quality, high gain, audio preamplifier 
and equalizer stages. The total hum 
voltage referred to the input grid js 
said not to exceed 1.5 microvolts. The 
microphonic characteristic is of such 
a low order that the tube may be 
used as the first stage of a high gain 
amplifier. The tube has been designed 
to operate as the input circuit for a 
low level tape recorder and other 
applications. One feature is an inter- 
nal shield completely surrounding the 
tube elements. Other characteristics 
are: heater voltage, 6.3 volts; heater 
current, 0.2 amp; anode voltage, 250 
volts; and total curent, 6 ma. British 
Industries Corp., 164 Duane St., New 


Tt tai 

tained reduces arc- 

ing to a negligibie 
minimum. 


York 18, N. Y. 


Circle No. 18, Reader Inquiry Facility. 1 
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PUSHBUTTON TIME 

DELAY RELAY 

Designed for control circuits requir- 
ing a time delay initiated by a mo- 


mentary impulse, such as from a 
bé 9 pushbutton or Microswitch, new 
SUCCESS SEC RET Agastat timer, NEH, is a lightweight 


relay with pneumatically controlled 





time delay adjustable over a range 
No. 1 from 0.1 sec to 10 min, or more. 


Time delay is controlled by the flow 


Hetherington Aviation This little beryllium device is 
and Industrial Products = the heart of Hetherington 
i. push-button and snap-action aircraft-type 
action switches in switches. Its unique, patented design and sturdy 
the 15-50 ampere construction assure faster, more positive switching 
_— action in less space with less weight—and with a life 
Special switch box cycle exceeding military requirements. It is a No. 1 
— *“‘secret”’ of Hetherington’s success in matching or 
Aircraft control stick surpassing exacting specifications—amilitary or ci- 
oP —— vilian—for switch dependability in the 15 to 50 
Indicator lights ampere field. 


« 
ees light HETHERINGTON, INC., Sharon Hill, Pa. 
m 
” — (West Coast Division: 8568 W. Washington Bivd., 
Culver City, Calif.) 





Trim tab control 
switches 


© 

Auto pilot, tank : m : 
lettison, canopy of air through an orifice. Air used for 
release, seat | timing is recirculated within the tim- 
peer ae snet ing chamber, keeping it free from 
Positioning 7 so ; A “i 

i « , > aterlal. ze 

entices dust and other foreign material. Si 


HETHERINGTON of the orifice, which determines the 


length of time delay, is determined 
by a needle valve adjusted by a screw 


€ 
Bomb or rocket firing 
mechanisms 


» - 
Microphone circuit 
switches 


s 
Audible signal 
silencers 
* 
Limit switches ... 
and many others 
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on top of the timing chamber. The 
NEH has a normally closed auxiliary 
hold-in switch. In the de-energized 
state, the auxiliary switch contacts 
are held open by the operating spin- 
dle, which is an extension of the 
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Vibration? Use SHAKEPROOF Lock Washers. Exclusive tapered-twisted 

locking teeth bite deep . . . and actually lock even tighter as vibration increases. 
They resist any backward rotation of screws or nuts. . . assure 

positive protection against loosening due to vibration. 


~<a SHAKEPROOF " 


paaor Lam weber one a uae 
~ DIVISION eo 
ochs Seamer on peneent. Eng i. 9k: Cherles Roos, Sian ids + Solna eile 


vibration loosening problems now . . . 
Send for your kit today! ao In Canada: Canada Illinois Tools Limited, Toronto, Ontario 
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Looks complicated, but this connector strip was actu- 
ally produced by a few simple machining operations 
on standard Ace hard rubber rod. The design engineers 
chose an Ace compound that not only has excellent 
strength (up to 10,000 psi), excellent surface resist- 
ance and top insulating properties, but also is free- 
machining. A few high-speed milling and drilling op- 
erations, then soften by heating, press in the metal 
inserts, assemble the contacts with screws, and the 
job’s done. An amazing variety of shapes and com- 
pounds of Ace Hard Rubber are possible, even ex- 
truded directly over metal rods or tubes. Stir your 
imagination? Write for more facts today. 


, ee Machining from rod or tube 


C) 95 —_—_————® Punching from sheet 


-" 


ACE rubber and plastic products 


® AMERICAN HARD RUBBER COMPANY 
& 93 WORTH STREET +» NEW YORK 13, N. Y. 













(o) Molding is economical . . . 
——» Even with complicated inserts. 
an 
(avy > 
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solenoid core. On energization of the 
coil, these contacts close immediately | 
to keep the coil energized. The Aga. 
state switch operates at the end of 
the time delay. Including the aux. 
iliary switch, the largest NEH is only — 
5% in. high and 2% in. sq. It ig 
available for all standard a-c and d-c 
voltages, in SPDT or DPDT models, 
The Agastat switch is rated 15 amp 
at 115 volts, 60-cycles a-c. A’G’A 
Div., Elastic Stop Nut Corp., 1027 
Newark Ave., Elizabeth, N. J. 

rcle No. 19, Reader Inquiry Facility page 245 
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SNAP SWITCH 

A new Hammer-Blow basic snap 
switch fills the demands of switching 
problems in the field where severe 
vibrations occur. Tests have shown 

that it is useful on heavy duty presses, Th 
aircraft, and for accurate control with 

slow moving cams and _pressure- 
operated devices. The contacts snap 

over with hammer-blow force and 
maintain a contact pressure of 150- 

200 gm which reduces contact re- 
sistance for increased reliability, less 

arcing and greater electrical capac- \V 
ity. The snap-action is independent of 

the speed of actuation, maintaining at 
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least 45 gm contact pressure until the th 

instant of break. Extreme external vi- de 

brations have practically no effect on tr 

the concise action of the switch, thus m 

preventing premature operation or re 

“trip” point flutter. Rated at 15 amp, 

125-250 volts a-c, or 30 volts d-e, 7 

switch is a SPDT type with four ter- M 
minals and two separate circuits. It 
is also available in a reset model that 
is recommended for over-pressure and 
other limit safety devices. It can be 
used with or without an actuator, de- 
pending on the overtravel required. 
Dimensions are 1% x % x % in. 

Electro-Snap Switch & Mfg. Co., Le 

4218-30 West Lake St., Chicago 24. k 

No. 20, Reader Inquiry Facility, poge 245 tl 
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PLASTICS MATERIAL , 

New thermosetting plastics rod and ; 

sheet material for r-f and microwave ; 
insulation is designated Stycast 0005. 

Features are low dissipation factor, P 

excellent high and low temperature | 
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These Kodagraph Autopositive Intermediates 


L[FOreer 
WAKO SPTRMAGIS 


You’re looking behind the scenes at the American Loco- 
motive Company, Ordnance Division, Schenectady, New 
York. 

The prints you see streaming from the processing ma- 
chine are positive photographic "reproductions of M47 tank 
drawings. They're produced without a negative step... 
and under ordinary room light. 

This fast, low-cost operation enables the Ordnance Divi- 
sion to protect thousands of M47 drawings against expen- 
sive wear and tear. For the drawings are filed away after 
the Autopositives are made. Then, because the engineering 
department of the Ordnance Division holds the design con- 
tract for the M47, these highly legible and durable inter- 
mediates are used to produce all the quantity prints 
required by the 29 manufacturers and government agencies 
involved in the distribution of engineering changes on the 
M47 tank. 


IPROGUEC 
Heier prin¢rs 


These Kodagraph Autopositive intermediates, used in place 
of the valuable original drawings, produce sharp, legible 
blueprints or direct-process prints time after time. Their 
dense photographic black lines—on an evenly translucent 
paper base—will not smear or lose density . . . which sim- 
plifies print production and eliminates reading errors and 
bottlenecks all along the line. And another important point 
—Autopositives are photo-lasting in the files... will not turn 
yellow or become brittle. 

Advantages which you will appreciate, too, in your own 
operations. And, remember, this is only part of the Auto- 


positive story! 


[<odagraph /Autepositive Paper 


“‘THE BIG NEW PLUS”’ in engineering drawing reproduction 


Learn how you, or your 

local blueprinter, can process 
this unique photographic 
intermediate paper at low 
cost... with existing equip-\ 
ment; on it is sel to 
reclaim drawings . 


\ 


. speed | Name 
design changes in thousands 


Company 
of drafting rooms. 


Street 
City 





-_———— ———- MAIL COUPON TODAY -—————————————— ——— —-—- - -—— 
68 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, New York 


Gentlemen: Please send me a copy of “New Short Cuts and Savings”. . 
the many savings Kodagraph Autopositive Paper is bringing to industry. 
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OPTICAL— SURGICAL 


PRECISION BULBS FOR EVERY MINIATURE LAMP REQUIREMENT— “| 
{NDICATOR—RADIO AND. TV DIAL—AUTO—MOTOR COACH—AIRCRAFT BV LS ene 
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e Smallest in size. 
Sealed in Silicone. 


terminal. 

@ Temperature coefficient 0.00002 per 
degree C. 

@ Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

@ Tolerance .1%, .5%, 1%, 3% and 5%. 

e RH Types—Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat dissipation. 

@ Prompt Delivery. 

e Let us quote on your immediate needs. 

Phone, wire or write George Risk — 1306 28th Ave. 

Telephone 2139, Columbus, Nebr. for prices & delivery. 


(We also manufacture deposited carbon resistors) 
In Canada: Teletronics Corp., Ltd., Toronto and Montreal 


DALE PRODUCTS, INC. 


COLUMBUS, NEBRASKA 








STABILITY! ACC 


Miniature 


Wy 
» Type RH-50 

POWER =e 

RESISTORS 4 


EVERY DESIRABLE CHARACTERISTIC 


. 
@ 100% impervious to moisture and salt spray. 
@ Complete welded construction from terminal to 


URACY! PRECISION! 


Pe TSU 






25-Watt 
Type RH-25 


2-Watt Type RS-2 


5-Watt Type RS-5 


SS 


10-Watt Type RS-10 


sey PM 


MINIATURE PRECISION 
RESISTORS 


MANUFACTURED IN 
ACCORDANCE TO 
JAN-R-26A Specifications 
Characteristic G' 








stability, and machining ease. Also, 
it will withstand temperatures as low 
as —70 C (—94 F) without adverse 
electrical or physical effects. It wil] 
not flow even when subjected to tem- 
peratures as high as 200 C (392 F), 
although it is recommended that pro- 
longed heating under stress should be 
limited to 125 C. Material has ten- 
sile strength of 11,000 psi, and a 
Rockwell M Scale hardness of 105, 
At frequencies of 60 to 10!° eps the 
dielectric constant is 2.53 to 2.56: 
dissipation factor is below 0.0005. 
Dielectric strength is greater than 500 
volts per mil. Other properties are; 


Beemmee “Gravity... 5560 sing 1.06 
Flexural Strength, psi ....... 17,000 
Modulus of Elasticity ...... 3.0 x 10 
Izod impact strength, 

ft-lb per in. notch............ 0.4 
Linear Expansion Coefficient 

Te siete sae Re 63 x 10-* 
Water absorption, 

gain at 25 C in 24 hr....... 0.003 


Rods are available in diameters 
from “% to 3 in., and in sheets from 
44 to 1 in. in thickness. Emerson & 
Cuming, Inc., 869 Washington St. 
Canton, Mass. 

No. 21, Ragder ry f ty, page 245 


FOUR-WAY VALVES 

Line of four-way valves for opera- 
tion of pneumatic and light hydraulic 
cylinders are of the D-slide type, with 





the port-exchanger slide being oper 
ated by a double-acting cylinder im 
one series and by a spring retum 
cylinder in another series. Both the 
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om VERSAL FLUX FOR ALL 
- Jaa) Vaya Vey Ven 
0.4 JOINED BY SOLDERING 
0-8 
003 
tt ERE is the only flux ever made that assures the non-corro- 
ters sive joining of every type of aluminum alloy regardless 
rom of soldering method—mechanical, manual or dip. No corro- 
n & sive residue remains in most cases, and soldered pieces can 
St, be used immediately after the joining operation. 
The success of S-X Aluma-Flux in the sol- In addition to aluminum, use S-X Aluma-Flux for soldering 
dering of aluminum is due to the action in stainless steel, nickel, brass, copper, bare or galvanized steel, 
which the flux initially reduces surface : : , 
oxides and then immediately deposits a cast iron, and other ferrous alloys. Use it for the quick and 
thin layer of plating material on the solder easy joining of unlike metals such as brass and aluminum, and 
area. Oxidation of the area to be soldered for coating copper with tin. There is no other flux like it! 
era- is thus prevented while the plating material Even when exposed to salt spray, high humidity, alkaline 
ulic Serves as an approved base on which to water and other normal corrosion-inducing conditions, alu- 
with we gagged emda ar minum joints made with S-X Aluma-Flux produce no corro- 
icining operation so there are no corrosive sive action. No type of detrimental effect on any soldered 
flux residues to lower corrosion resistance joint results from Aluma-Flux. 
of the finished joint. S-X Aluma-Flux is equally effective when used in molten 
form, or in powdered form as delivered, whichever is best 


Manufactured By 


ESSEX WIRE CORPORATION 


Ft. Wayne, Ind. 


for the job. Practically any type of solder can be used. And 
because Aluma-Flux is non-hygroscopic—will not absorb 
water— it can be stored indefinitely without change of weight 
or fluxing efficiency. 


Write Forest Sample & Detacls 


Aluma-Flux Is Ready For Immediate Shipment In Convenient Size Metal Containers 











DECE! : Bs 
MBER 1953 183 








Carrying meats, vegetables and groceries past the cash regis- 
ter to the wrapping clerk, at 18 ft. per minute, check-stand 
conveyors send super market shoppers quickly on their way 
in Dillon’s 25 Kansas food stores. 


Depended on to turn each of the grocery-laden belts at cor- 
rect speed is a Winsmith Speed Reducer, special assembly 
Model 2B, with a reduction ratio of 48:1. “...the only re- 
ducer which would fit in the limited space beneath the check- 
out counter and give proper operation,” states J. S. Dillon 
and Sons Food Stores Co., Inc. 

Compactness, coupled with ruggedness and dependability, 
have made Winsmith Speed Reducers essential components 
of numerous types and makes of essential equipment. Worm, 
helical and differential units are promptly available within the 
range of 1/100 to 85 hp in 1.1:1 to 50,000: 1 reduction ratios. 

Request catalog 148 for details. 

WINSMITH, INC. 


18 Eaton St. 
SPRINGVILLE (Erie County), N. Y. 



































hard-surfaced aluminum pilot cylip. 
der assembly and the nylon port ex. 
changer were tested for 50,000,009 
cycles without being damaged. Valves 
can be operated without lubrication 
where the application requires ojlless 
operation. They operate on pressures 
from 3 to 200 Ib, and can be either 
operated manually or electrically by 
interchanging the operating valve 
units. The manual operating valves 
can be used for pushbutton starting 
or as air limit switches for automatic 
return of cylinder piston. Dimensions 
are 2% in. x 2% in. x 2 in. in size. 
although valves are capable of deliy- 
ering media from full % in. and % jn, 
orifices. Valves have cylinder ports 
90 deg apart, so that valves can be 
mounted directly to rear or side ports 
of cylinders. Valves can also be fur- 
nished with special porting arrange- 
ments. Airelectric Corp., Melrose 
Park, Il. 
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SURFACE THERMOSTAT 

New thermostat has a_ rigidly con- 
structed unit and a deep-drawn hous- 
ing made of either brass or steel. As 
a result of the strip-type construction 
the thermal responding element is 
insulated from the switch and carries 
no current. All live metal parts are 
shielded. The shockproof unit can be 
mounted in any position. Thermostat 
can be used to hold surface tempera- 


tures on heated plastics dies and 
melting pots and other equipment to 
any desired degree; it can also be 
used as a limit switch or alarm to 
control overheating. The unit can be 
set to any temperature by rotating a 
self-locking adjustment screw which 
provides close adjustment; an adjust- 
ment shaft and knob can be provided 
when varying temperature control is 
desired. A heat range limit stop can 
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V lin- 

* TAYLOR Insulation (Fish Paper) 

000 is extremely tough . . . has high dielectric strength and 
Ives excellent bending qualities . . . its hard surface resists 
tion abrasion from contact with rough spots in slots. 


lless 
UTes 
ither 


: Want to make something of it? 


i | ves 















rtin ee : : ; 
an ' Make it into armature slot insulation, armature end lamina- 
sions tions, field coil insulation, metal box liners, washers, arc 
size. shields, formed slot wedges, formed specialties . . . or any other 
eliv- applications requiring excellent electrical characteristics. 
tet Color: gray. 
rOrts ° 7 
; be Make it from sheets and rolls. . . or ribbon rolls for automatic 
orts machines. 
fur- 
nge- | SPECIFICATIONS 
lees: 0 Thickness range. . . .005” to %” _— Roll width 56” in thicknesses 
Finish. Calendered or uncalendered of .005” through .090”. Coils 
= Pui. s 2. ees Up to %” down to 4” for thicknesses 
, a 56” x 90” of .005” through .090”. 
PROPERTIES 
Mechanical Elmendorf Tearing Strength, grams 
Tensile Strength, psi *MD *CD 
con- (Length wise) 14000 min. .005” Too 120 
oe: (Cross wise) 6000 min. 007” 190 220 
As 010” 250 300 
ae .015” 375 450 
ction *MD—Machine Direction 
it 1s *CD—Cross Machine Direction 
Ties 
; are Electrical 
n be Dielectric Strength, vpm 
a Short Time Test 
ostat 004”—.005” 200 min. 
pera- Over .005”—.015” inci. 300 min. 
Over .015” —.040” inci. 250 min. 
Over .040” —.060” incl. 175 min. 
Are Resistance, seconds 100 
Make it easy for yourself the next time you are buying insula- 
tion. Call your Taylor Engineer . . . he will be glad to help you 
select the Taylor Insulation that will best fit your needs. 
Also ask him for samples of our other grades of vulcanized 
and fibre—Commercial, Bone, Super White, Abrasive and Built-Up 
a. to —as well as Taylor Phenol, Silicone and Melamine Laminated 
o be Plastics . . . see where they can fit into your design plans. 
- 3 Taylor Fibre Co., Norristown, Pennsylvania—La Verne, California 
n 
ing a 


fs TAYLOR 


yided Laminated Plastics 


rol is 


, can Vulcanized Fibre 
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be also included. Operating parts are 
made of mica-insulated heat-resisting 
alloys metals. Use is made of heavy. 


C . duty heat dissipating electrolytic 
ever mee * silver contacts. Dual rivet construe. 
' tion prevents misalignment of parts, 

4 Other features include stranded 

O Ne O ° nickel Fiberglas insulated wires; oper- 

ating temperatures up to 550 F; rat. 
ing, 1500 watts, 115-230 volts a-c, 


our 3 Three available types are available: 
Model HS (adjusting screw) 2% jn, 
long x %4 in. wide x '% in. high. Model 


eo i ; 
SS Vr} - i eers? f HK (adjusting knob) 2% in. long x % 
j ; NG r"\ r)\ 2 &£ in. wide x 1% in. high. George Ulanet 





ria 


Co., 416 Market St., Newark 5, N. J. 
ee ‘ircle No. 23, Reader Inquiry Facility, page 245 
MINIATURE 





ELECTRICAL CONNECTOR 


Lightweight miniature Maqre 18 quick 
disconnecting electrical connector js 
designed, without the sacrifice of high 
current and voltage, for heavy duty 
in equipment where space is an im- 
portant design consideration. Con- 
struction features includes rearrange- 
ment of contacts and omission of 
guides. Suitable for rack and _ panel 
mounting, floating contacts have 
().073-in. diam solder cups for No, 16 
AWG and assure proper “play” for 
| self-alignment. Special spring-loaded 
contacts provide quick disengagement, 
are precision machined, and are gold 
plated over silver for low contact 
| resistance, prevention of corrosion and 
| ease of soldering. Contacts allow en- 
| gagement in the correct position only. 


Molded melamine bodies assure high 





IF you HAVEN'T, perhaps it’s 
time you did. Our Spring 
Engineers don’t have tor- 


sion springs for eyes or wire 





forms for ears, to be sure, 


but they know just about dielectric, arc resistance and mechani- 
ae s ho ni ; . | cal strength. Patented one-piece con- 
everything there is to know about designing the right spring for Steuben ia ankd to eliminate anmesth 


the job. That’s hardly surprising in view of the thousands of sary creepage paths and dust pockets, 
; 7 | Voltage breakdown between contacts 
tough spring problems that have been solved at lower cost by at sea level. 5400 volts d-c: at 60.000 


Lewis Spring Engineers. 


If a spring is a vital part of your product, get acquainted with one 
of our Spring Engineers. Chances are good that he can show you 
how to realize maximum product performance at minimum cost 
with a Lewis spring that’s engineered to the job. Behind his re- 
commendation stand the experience, facilities and reputation of a 


company geared to serve you quickly and well. 





LEWIS SPRING & MANUFACTURING COMPANY 
2646 W. NORTH AVE. CHICAGO 47, ILL. 
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The Finest Light Springs and Wireforms of Every Type and Material 
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at ee ee 
ting i, NEMA TYPE IV / NEMA TYPE V -+: 
avy- / b if 2s Rs ees : oe ; 
lytic im tag : 
truc- oe ie: 
arts, / aie = 
ided : (32: : 
per- é ~~ Be. 
rat- wey 
a-¢, ree aoe 
ible: roe 7. 
i [fe 
odel R-TIGHT | / -DUST-TIGHT ENCLOSURE’ 
x % | ENCLOSURE / ’ CAST IRON 4... WITH GASKET 
anet / ¢ ENCLOSURE / , ~° AND WING NUTS 
N. J. . 
| for every operating condition 
CLARK tvee“CY* START 
uick use 
ris 
high 
duty In every industry, including those where hazardous atmospheres prevail, 
Neal CLARK TYPE “CY” STARTERS are giving utmost satisfactory service. 
nge- 
| of The incomparable new multi-turn magnetic blowouts combined with twin- 
ane break contacts, and the rest of the operating mechanism, are enclosed in types 
"te of cabinets to protect against adverse conditions or dangerous atmospheres. 
for 
ded Type “CY” starters, Sizes 2 and 3, employ an entirely new principle of arc 
a interruption. The arc is extinguished by the effect of the blowout coil, concentric 
fe with the contact. The magnetic field quenches the arc either by lengthening 
and or confining it. In its forced rotation it moves continually from a hot to a cold 
a spot—minimizing burning or pitting of contacts. The ingenious design of the 
high arc chamber prevents carbonization and the accumulation of hot gases between 
ani- wiring terminals—minimizing phase-to-phase failures. Sizes 0 and 1 use the 
con- 7 = ° 
one. same general mill type construction as the larger sizes. 
cets, 
acts 
000 @ No filing, dressing or cleaning of contacts! 
@ No tools necessary to inspect contacts! 
@ Easy to change moving contacts! 
@ Stationary contacts changed quickly! 
@ Remove only two screws and one pin to change coils! 


@ Remove only four screws to take out stationary magnet frame! 


@ Power circuit contacts available with springs in complete 
packaged service kits for ease in stocking! 


You’d better try CLARK trre“CY” 





Phantom view 
showing Arc-shield 


ue CLARK CONTROLLER co. 


Ui 
Ana 2- 2a ELECTRICAL CONTROL = 1146 EAST 152ND STREET, CLEVELAND 10, OHIO 
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| ft, 1350 volts d-c. Weight of recep- 
tacle, 1.8 oz; plug, 1.1 oz. Aluminum 
brackets are available for panel 
mounting. Winchester Electronics, 
Inc., Dept. E, Glenbrook, Conn. 
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THIN-ROLLED ALLOY 

| Haynes Alloy No. 25 (L605) sheet is 

| now being cold rolled in thicknesses 
down to 0.0005 in. No. 25 has high 
strength and hardness combined with 
excellent corrosion resistance at tem- 
perature up to 1500-2000 F. The cold 
working of this alloy results in hard- 
nesses as high as Rockwell C-55, with 

| an accompanying ultimate strength of 

| about 322,000 psi, and an elongation 
of about 2 per cent. This results from 
50 per cent cold reduction followed 
by an aging heat treatment; at 20 per 
cent reduction and no subsequent ag- 
ing, alloy has an ultimate strength of 
192,000 psi, yield strength of 163,000 
psi, and elongation of 27 per cent, 
and Rockwell C hardness of 44. Ap- 
plications include stem pads on valves 
handling superheated steam, _ thin 
spring blades for high-temperature 
switching devices, diaphragms, and 
many other uses. The Haynes Stellite 


Multimet (N155), Hastelloy B, and 












Du Mont "Multi-Scanners”’ guarantee 
finest TV film reproduction ...a4 
product of the Television Transmitter 
Division, Allen B. Du Mont Labora- 
tories, Inc. 


| Hastelloy C Alloys also are available 
in a cold-worked condition in thick- 
nesses from 0.125 in. to 0.0005 in. 
General Plate Div., Metals & Control 
Corp., Attleboro, Mass. 
Circle No. 25, Reader Inquiry Facility, page 245 


HIGH-TEMPERATURE 








These GTC we I . 
Tussslormers I ERMINALS 
are used in ‘ s , 
Du Mont Hermetic high temperature terminals, 


"Multi- 


aiccaaasl produced by brazing metal members 


onto high alumina ceramic, uses a 
new sealing process and a_ bonding 
alloy with a melting point of 780 C. 


Du Mont, to maintain leadership in television 
scanner production and development, specifies 
only the finest parts — including GTC trans- 
formers. 


Your products undoubtedly necessitate the use 
of the finest transformers for standard as well as 
unusual applications . . . why not specify GTC? 





The terminals have been used at 350 
C and higher temperatures are pos- 
sible with the use of other alloys. 
Thermal shock resistance is high also. 
Bond rupture did not occur at tests 
conducted in which the terminals 
were plunged from liquid at —50 C, 
to liquid at 225 C, and back to —50 C, 
for many cycles. This characteristic 


We invite your inquiries 


GENERAL TRANSFORMER COMPANY 


serving industry since 1928 


18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 
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WITH SCIENTIFICALLY-DESIGNED SMALLER CUP POINTS 


Tested comparatively by United States Testing Company® with standard cup 
point screws and screws with angled and serrated points, the new Allenpoint 
demonstrated (1) greater locking power at all measured installation vs 
removal torque pressures, (2) uniformly high shaft holding power in torque 
resistance tests, (3) unmatched performance under vibration, and (4) more 
complete shaft contact pattern. Sold only by leading Industrial Distributors. 
Write us for more facts about the results of these 

important tests of set screw performance. 


®*Report No. E 5576, March 17, 1953. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut U.S.A. 
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allows studs or leads to be brazed to 
equipment. The size range and gen. 
eral configuration of these special. 
order terminals are shown in the jj. 
lustration. Dimensions of the largest 
are about 6 in. tall x 3 in. in diam, 
but larger and longer types are pos. 
sible. Applications include use op 
capacitors and terminals and to ter- 
minate the new  mineral-insulated 
cable. The Ceramaseal Co., Box 95. 
| New Lebanon Center, N.Y. 

ircle No. 26, Reader Inquiry Fa 





MAT SWITCHES 

New line of Switchmats are extended 
area electrical switches in the form 
of sheets or thin mats. Only 3/16 in, 
| thick, they are available in any size 
or shape from 2 x 2 up to 36 x 144 in, 
These SPST switches are actuated 
by pre-determined pressures ranging 
from a few ounces to several tons, 
Foot pressure on any part of the area 
covered by the mat closes the circuit; 
release of pressure instantly opens it, 





eater dl 


ad 
ttre 


é A y O/ Mh | Mats are hermetically sealed against 
| moisture and weather between sheets 


of vinyl, rubber or neoprene. Switch- 


is important im wire insulation, too | mats can handle up to 1 amp at 110 





volts directly, and can control the 
operation of high-voltage, high-cur- 





Particularly in view of the constant increase in the rent devices when used in conjunction 
use of automatic machinery the good performance with the manufacturer’s control boxes, 
of the electrical wiring becomes more and more Available coytrols provide either in- 
important. For obviously no machine performs stantaneous or delayed action. In- 
better than the controls that operate it and no con- cluded among applications are use as 
trol is better than its wiring. Good wiring thus be- foot switches for industrial electrical 
comes essential for top performance and to main- equipment. The Recora Co., 56 W. 

tain efficient production schedules that result in lower manufacturing | 103 St., Chicago, Il. 

costs. To make sure that Lowell wires will meet or surpass all indus- ircle No. 27, Re \uir » 245 


trial requirements, Lowell’s Inspection Department makes numerous 
tests to determine the physical and electrical characteristics of both LAMP SWIVELS 
the conductor and the insulation. _ , _— 


That is why Lowell wires can be depended upon to give top per- 
formance and maintain uninterrupted production at the lowest cost 
compatible with quality. Lowell’s staff will cooperate closely to 
select the type of wire best suited to your own specific requirements. 


Solid brass swivels have been added 
to a stocked line of lamp parts. There 
are three styles: one swings at one 
end approximately 330 deg and has 
Write today about your requirements. | a full swivel action at the other end; 
another style does not swing, but has 
full swivel action; the third has full 
swivel action at both ends. All of 





°‘'Fine Wires Only’’ 


Telephone Wires — Flexible and Portable Cords — | 
Machine Tool Wires — Magnet Wires — Special Wires | 
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Here's the 
Current Transformer 


Maintenance Eliminated! This new “thru-type” current trans- 
former is molded in thermo-setting resin. There is nothing to 
deteriorate . . . plastic never requires painting. Only secondary 
terminal studs and base mounting studs project through the plastic 
— a perfect seal is established at these points, thanks to the high 


adhering properties of the plastic. The projections are threaded 
and non-corrodible. You get excellent resistance to weathering. 


Installation Simplified ! The transformer is small and compact. 
Installation time is reduced because there are no bolted connec- 
tions — a feature of “thru-type” design. Future changes caused 
by load growth are simplified too. An elliptically shaped window 
(138 by 234 inches) has plenty of room for two 500 MCM con- 
ductors with 600-volt insulation. 

Secondary terminals are on top of the transformer to permit 
closer mounting . . . you can connect secondary leads from either 
side. The secondary terminals are protected by a weather-resist- 


ant sealable cover. You can substitute a condulet box if desired. 
A-4181 
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You've Been Asking For! 






ALLIS-CHALMERS 






MOLDED CURRENT 
TRANSFORMERS 


for 600-Volt Indoor or Outdoor Service 


4 Ratings — Current ratings 
available in type TWM with line 
conductor passing once through the 
primary window are: 200 to 5, 
400 to 5, 600 to 5, and 800 to 5. 
Intermediate ratings may be ob- 
tained by looping the primary con- 
ductor through the window two 
or more times. 

Type TWM transformers have 
conventional accuracy for light 
burden metering. The 200-amp 
rating has ASA accuracy classifica- 
tion of 0.3 with burden B-0.1 and 
0.6 with burden B-0.2. The 400, 
600, and 800-amp ratings have 0.3 
accuracy at burdens of B-0.1 and 
B-0.2. 

For con:plete information. call 
your nearby A-C district office or 
write Allis-Chalmers, Milwaukee 
1, Wisconsin. 








HUMAN 


reach for your Product Design File 


“...@ great time-saver” 


These manufacturers’ catalogs 
are instantly available in Section 
1A of your Product Design File: 


Allegheny Ludium Steel Corp 
Aluminum Co. of America 
Ampco Metal, Inc 
Apollo Metals Works 
Armco Steel Corp 
Babcock & Wilcox Co. 
Baker & Co. 
Beryllium Corp 
Bethlehem Stee! Co 
Bishop, J., & Co 
Brooks & Perkins, inc 
Bundy Tubing Co 
Carpenter Steel Co 
stainiess steel 
steel tubing 
Dow Chemical Co 
Fairmont Aluminum Co 
General Electric Co 
Globe Steel Tubes Co. 
Great Lakes Steel Corp 
N-A-X Alloy Div 
Harvey Machine Co. 
international Nickel Co 


Jones & Laughlin Steel Corp 
Kaiser Aluminum & 
Chemical Sales Inc 
Michigan Steel Tube 
Products Co. 
Mueller Brass Co 
Ohio Seamless Tube Co 
Republic Steel Corp 
Republic Steel Corp 
Steel & Tubes Div 
Revere Copper & Brass Inc 
Reynolds Metals Co. 
Rigidized Metals Corp 
Rochester Products Div 
General Motors Corp 
Rodney Metals, inc 
Sharon Steel Corp 
Standard Tube Co 
Superior Tube Co. 
U. S. Steel Corp. 
Washington Steel Corp 
Weirton Steel Co 
Werner, R. D., Co 


In other sections of the File you 
will find additional catalogs 
containing useful information on 
product forms, characteristics. 
performance and use. 


Sweet’s Catalog Service 


Division of 

F. W. Dodge Corporation 
119 West 40th Street, 
New York 18, N. Y. 


these swivels have stop pins and are | 
UL-approved. All are made with 4s | 
IPS male threads at one end but can 
be furnished with various tappings at 
the other end. Swivels have uni- 
form spring tension, and have no 
screws to come loose. Several new 
modern necks of solid brass are also 
available. The Chicago Screw Co., 
2715 Washington Blvd., Bellwood, II. 
e No. 28, Reader Inquiry Facility, page 24 


LOW-CAPACITY RESISTOR 


Resistors are now available in 
groups of 3 or 4, all of which feature 
capacity values matched within 0.5 
The low-capacity, precision, 
wire-wound resistor, known as type 
SS-5, has capacity controlled to with- 


mit. 


in 0.5 mmf on a 1.0 megohm resistor. 
They can be used in test equipment, 


electronic computers, meters and 
other precision electronic instruments. 
The units are also being manufactured 
in matched sets of four to meet ca- 
pacity and coefficient 
tracking requirements for use in high 
frequency high-repeti- 
tion-rate computer circuits, Eastern 
Precision Resistor Corp., Richmond 
Hill 18, New York. 


No. 29, f 


temperature 


bridges and 


ALL-PURPOSE 

PLASTICS TUBING 

All-purpose, transparent plastics tub- 
ing known as Ace-Flex, is suitable for 
fluid lines where flexible tubing is re- 
quired, It is inert, odorless, non-toxic, 
and ages well. It is highly resistant to 
most inorganic acids and alkalis, and 
is resistant to many organic chemicals. 
The smooth, shiny, non-tacky finish 
permits quick and easy cleaning, and 
it may be steam-sterilized. It is light- 
weight, abrasion-resistant, and retains 
its clear transparency through long 
life. Applications include electrical in- 
sulation, conduit, grommets, tubing 
for coolant systems, lubricating sys- 
tems, gasketing, and many other uses. 
The tubing is kink-resistant and, hav- 
ing a rubbery, elastic quality, it can 
be connected to glass, metal or plastic 
fittings by dipping it in soapy water 
and slipping it over the fitting. Cou- 
plings are made by slipping the tub- 


YOU CAN’T AFFORD To 


Gamble 


La | 
WIRING 


Protect Your Product’s Reputation 
with UNILECTRIC WIRING SYSTEMS 


Year atter year . . . for over ten years 
.. . UNILECTRIC has produced millions 4 
of wiring systems, for more than 159 
leading manufacturers of electric and elec. 
tronic products. They meet the most exact. 
ing requirements and provide substantial 
savings to each customer. 


There is Only ONI 
Standard of Quali , 


This intricate wir- 
ing harness for a 
jet auto pilot must 
meet the most 
rigid specifica- 
tions. A pilot's 
life and perhaps a 
major battle de- 
pend on it. 


The same works 
manship . . . the 
same standards 

quality prote 

your product wit 
ing and your pre 
duct’s reputation 
for dependability, 


BE SURE 


Make the 
UNILECTRIC 
Quality 
Standard 
OU MS ie: 


To assure utmost 
dependability plus 
cost saving engi- 
neering assistance, 
low-cost. produc- 
tion, and ‘‘on- 
schedule deliv- 
ery'’, investigate 
UNILECTRIC today. 


Investigate UNILECTRIC Today! 


| TENA 


UNITEO MANUFACTURING & SERVICE CC 
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Where ordinary relays won't do... 


For example—the 


AMETRON 


Electronic Scale 


# 34 par 


i C.P. CLARE © 


Type GAC Relay... 


printing cycle. 


three of which 
are used to control steps in weight- 


Desk model AMETRON printer 
mechanism which uses CLARE GAC 
Relays to control precision step-cam 
printing system. 


AMETRON Electronic Crane Scale which weighs 


the load in transit... 
tickets or ledger cards.. 


Because weighing and transporting operations can be performed 
simultaneously, the Streeter-Amet AMETRON Electronic Scale 
permits tre »:mendous savings in production time. 

Such savings can only be maintained, however, because all 
the components of this highly specialized device can be counted 
on for sustained accuracy under heavy-duty operating condi- 
tions . . . with minimum maintenance requirements. 

Ordinary relays would not meet such rugged operating con- 
ditions. Clare Rel: ays were selected by Streeter-Amet engineers 
because of: 

% Sustained accuracy of operation under difficult 
operating conditions. 

% Ability to withstand wide variations in 
temperature range. 


FIRST IN THE 
INDUSTRIAL FIELD 


prints exact weight on tape, 
. all in the crane cab. 


* Long-life dependability. 


% Small size for compact installation, 


Clare Relays have been the choice of Streeter-Amet engineers 
for many years in every type of electronic weighing device. If 
you mi inufacture a precise, quality product . one an calls 
for utmost relay performance . . . it will pay you to investigate 
Clare Relays. Sales engineers, fully experie nced in eve ry type 
of relay proble m, are loc ated in principal cities for consultation. 
Call them . . . or write C. P. Clare & Co., 4719 West Sunnyside 
ven Chicago 30, Illinois. In Canada: Canadian Line 
Materials Ltd., Toronto 18. Cable address: CLARELAY. 


CLARE RELAYS 












and dials... 
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INDUCTORS, 


Lower production 
costs with Johnson 
stock-mold knobs 









Cat. No. 


116-214-1 
116-214-2 





116-221 
116-261 
*116-281 
116-220 
116-260 
*116-280 


116-222 


116-226 
116-266 
*116-286 
116-262 


*116-282 


"116-265 
116-285 


SOCKETS, 


CUSTOM STYLING... 
without coctty fooling! off. 1 


O. 
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mand dials fit standard 1%” shafts. *Also available for Ye" shafts. 


E. F. JOHNSON 


202 SECOND AVENUE SOUTHWEST e 


Knob Skirt or 
Description Dia. Height Dial Dia. 
Instrument knob, black phenolic, ~, | % 
Y¥,” shaft 
Instrument knob, black phenolic, Y% % 
ie” shaft 


7 
; 
i 
Suitable for the finest electronic 
equipment, JOHNSON knobs and 
dials offer modern design and 
custom styling without costly tooling. 
Featuring tough, black phenolic 
construction and heavy brass inserts, 
they are perfect for heavy duty ap- 
plication in the laboratory on test 
and measuring instruments, on radio 
receivers or transmitters, or on 
studio equipment and industrial 
controls. Gripping surface is ex- 
cellent. 12 flutes instead of the 
j usual 8, add comfortable ‘'feel’’ 
and beauty. 
Available in three basic knob 
diameters, 1%”, 1%”, and 2%”. 
Knobs can be assembled with 
\ matching black moided phenolic 
skirts of 11%”, 24%6”, or 3” di- 
ameters; or nickel silver, chromium | 
_ plated dial plates, 1%”, 2%”, or 
4”. Finish diffuses light reflection, | 
markings are clearly visible. 


i cml 


Other types ond modifications available 
on special order. For complete information 
on JOHNSON knobs and dials, write for 
your copy of General Products Catalog 973. 


» 
























Knob with black phenolic skirt | 1% 11% « 
Knob with black phenolic skirt 1% 2% 
2% ] 3 


Knob with black phenolic skirt | 





Knob only, black phenolic 
Knob only, black phenolic 
Knob only, black phenolic 





Knob with beveled satin chrome dial 

116-222-1 100-0 over 180 116-222-4 ON-OFF over 60° 
116-222-2 10-0 over 270° 116-222-5 Single line 
116-222-3 7-1 over 180 
















Spinner Knob 1% Ii, 
Spinner Knob 1% 25¢ 
Spinner Knob 2% 31 
Knob and chrome dial, 0-100, 180 1% 2% 





Single line indicator 
Knob and chrome dial, 0-100, 180° | 2% 155 | 4 
Single line indicator 







Vernier dial, 0-100, 180 1% Se 
3 to 1 friction drive | 
Vernier dial, 0-100, 180 1% 134 4 







5 to 1 friction drive 


COMPANY 


PLUGS, JACKS, DIALS, AND PILOT LIGHTS 


WASECA, MINNESOTA 





























ing into short pieces of Ace-Flex 
having an inside diameter that is the 
same as the outside diameter of the 
tubing to be joined. Ketone type 
cement may be used to weld perma- 
nent joints. Standard sizes are avail- 
able with inside diameters ranging 
from 0.120 to 1 in. Special formula- 
tions can be developed to provide 
custom-tailored combinations of physi- 
cal, electrical and chemical proper- 
ties. Special sizes and colors also 
available. American Hard Rubber Co., 
93 Worth St., New York 13, N. Y, 

No. 30, Reader Inquiry F ty, page 245 


NEW ALNICO ALLOY 


| Alnico alloy, designated 5Cb, offers 


ELECTRICAL MANUFACTURING 


an energy product of 5.70 x 10° Bd 
Hd. Alloy is said to offer the highest 
product of any alnico. It is 
in physical characteristics to 
Featuring higher external 


energy 
similar 
Alnico 5. 





energy and residual reduction, new 
product is designed for electrical, 
electronic and industrial applications 
and makes possible weight and space 
reductions in product design. Thomas 
& Skinner Steel Products Co., Inc., 
1114 E. 23rd St., Indianapolis, Ind. 

No. 31, Reader ry Facility, page 245 





SINE-COSINE MECHANISM 
This device, designed for 
analog computers, converts angular 
rotational movements into linear sine 
or cosine movements. It offers in- 
stantaneous solutions to problems of 
changing variables involving vector 
components, range and bearing com- 


use in 
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Compact, dependable joints—adaptable to high-speed assemblies—are vital for electronic 
devices made by Sperry Gyroscope Company. Space, particularly in 

airborne devices, is critical. Stability of circuit constant may mean life or death. 

Sperry tested six methods of grounding coaxial or shielded cable... and Burndy Hydent 
connectors are now used in key circuits. They eliminate the bulk, expense, 

and failures of soldered joints. They eliminate failures due to vibration or flexure. 

They protect inner conductors. And their foolproof design permits rapid production 

by inexperienced operators! 


Solving connector problems is our business. Call— 


BURNDY 


BURNDY ENGINEERING COMPANY * NORWALK, CONNECT. BURNDY CANADA, LTD., TORONTO 8, ONT. 
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DID THE 


ae 
GET ITS 


NAME? 





The word “nut” probably came into being like almost 
every other word in the language. Somehow, somewhere, 
sometime or other, somebody called a nut a nut (maybe 
it was the same guy who called a spade a spade). Who- 
ever it was, someone else must have heard him say it. 
and decided to use the name too (which is a neat combi- 
nation of name-calling and plagiarism). That started it. 
From there, the word caught on, and tradition did the 





rest. 





Today, Allmetal—maker of stainless steel nuts, screws. 





bolts, and many other stainless fasteners—owes its good 





name to a tradition of high quality and fast service. If 





you need anything from our line, just give us the word. 





Our 96-page catalog contains engineering data and 





weights as well as sizes and dimensions of stock items. 








If you want a copy, send us a note on your letterhead. 


Ask for catalog 53B. 
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putation, flight computation, and 
many other trigonometric functions, 
Design features include positive pre- 
set indexing (3 positions 90 deg 
apart), low friction, high accuracy, 
and simplicity of design in a self. 
contained unit. It is accurate to 0.9 





full scale. Tolerances: unit zeroes 
through 2 holes within 0.001 in., and 
stroke is 0.750 + 0.0015 in. each side 
of zero. It has a 3-lug arrangement for 
mounting. Weight is 2 oz. Librascope, 
Inc., 1607 Flower St., Glendale, Calif. 
Circle No. 32, Reader Inquiry Facility, page 245 


SMALL FRAME 

FLUID-SHAFT MOTORS 
Reduction in size is achieved in a 
new range of Fluid-Shaft motors, in 
frame sizes as low as 203, by the use 
of a newly designed midget fluid 
coupling for motors with ratings from 
4% hp through 1 hp. Example: the 
overall length of a % hp motor in a 
203 frame ig shortened 4 in., the 
height 1% in. and the “D” dimension 
(floor to shaft centerline) % in, In 





addition to the mounting advantages, 
the Fluid-Shaft internal coupling 
greatly reduces cost and space re- 
quired. Smooth load acceleration; pro- 
tection against equipment jamming 
and an ability to start heavier loads 
than standard motors of the same 
horsepower, are additional features. 
Fluid-Shaft motors are available in 
standard frame sizes from size 203 
through 326 and in ratings from *% 
hp through 15 hp. The units are also 


ELECTRICAL MANUFACTURING 


% 
\ 


3 POR RIESI xe 


Printed circuits 
courtesy of Photocircuits Corp. 


with unique electrical and mechanical advantages 


Because of their excellent electrical properties, mois- 
ture resistance, and stability at high temperatures, 
Epon resins are solving many troublesome problems 
in “printed’’ circuits. 

When bonded to inert fibrous fillers, Epon resins pro- 
duce a base laminate that may be sheared, punched, 
and drilled ...that may be bath-soldered without 
delaminating ... that will maintain high electrical re- 
sistance under extreme conditions of temperature and 
humidity. And Epon resins are fully resistant to etching 
agents used in the manufacture of printed circuits. 


Still another problem-solving advantage .. . Epon 
resins have “built-in” adhesive properties; make 
strong permanent bonds to metals and to glass, 
ceramics and other dielectric materials. It is for this 
reason an ideal potting compound as well as lami- 
nating resin. 

Your letterhead request will bring technical data 
on laminating with Epon resins and samples of resin. 
And, of course, your Shell Chemical Representative 
is always ready to help you. 


Shell Chemical Corporation is the manufacturer and supplier of Epon resins, 
but does not manufacture printed circuits or resin laminates. 


SHELL CHEMIGAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 


EASTERN DIVISION: 500 Fifth Avenue, New York 36 


Atlanta « Boston + Chicago + Cleveland + Detroit - 
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Houston - 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Toronto 


WESTERN DIVISION: 100 Bush Street, San Francisco 6 


Leos Angeles + Newark «+ St. Lovis 


Montreal Vancouver 
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14to 50 AWG higha 
Excellent power f@tor 


SS 
~—_ -—WIRES 


26 WINDSOR AVENLE 
MINEOLA, LONG ISLA «D 
ae hdd in principal «ities 


HOOK-UP WIRES 


28 to /4AWG 


i If solid colors 


55 spiral striped color 


combinations 


| } 


i | 


Yarious wall thicknesses 


| | | | | 
Du Ponts trade name 
es | for Fol Tr ‘h 
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available, as standard equipment, jn 
combination with Through - Shaft 
magnetic brakes or gear reducers, 
Reuland Electric Co., 3001 W. Mis. 
souri Rd., Alhambra, Calif. 

Circle No. 33, Reader Inquiry Facility, page 245 


INSTRUMENT BEARING 

Feature of new Micro R2 is a ribbon 
type, cone-controlled retainer that 
cannot wind up, hang up, or fall out, 
Result is a low starting torque which 
is consistently maintained. New re- 
tainer, in the flange type, is said 
to be stronger than the crown version 
(Type L) and has a higher speed 
limit; it has been tested at 90,000 
rpm. Design features a straight outer 
diameter, which provides simplified 
housings, easier mounting, and solid 
seating. Torque tests indicate that 
the maximum break-away is 140 dyne 
cm with no special testing and a 
maximum of 100 with testing based 
on a 75 gm thrust load. The bearing 
is also available in stainless steel, 
and in angular contact construction 
with a phenolic retainer. 
are ABEC5 to ABEC7. 


Tolerances 
New Hamp- 


shire Ball Bearings, Inc., 72 Micro 
Circle, Peterborough, N. H. 
rcle No. 34, Reader Inquiry Facility, page 245 


MINIATURE GEARMOTOR 


Miniature Mode] PM-1023-M_ perma- 
nent magnet contains an at- 
tached separately housed speed _re- 
ducing assembly. Use of an r-f filter 
is optional. The assembly can also be 
equipped with a slip-clutch mecha- 
nism. The mofor features a magnetic 


motor 


structure cast into an aluminum hous- 
ing which is totally enclosed. Built to 
conform to military specifications, it 
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WHICH PILOT LIGHT 
TN Ces 






WER 


THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 lamp 

and was intended for use in the 

cabs of great diesel locomotives. 


: This BIG one 
Dialco HAS THE COMPLETE LINE OF 
INDICATOR and PANEL LIGHTS - 


\ this LITTLE one 
‘ 






THE LITTLE ONE 


The miniaturization program on defense products required the 
development of this sub-miniature light. It is used 

on communication equipment and aircraft. 
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. 






\ 


ACTUAL SIZE 


Cat. #8-1930-621 





GE. requirements will be sent promptly 
— and without cost. Just outline your needs. 
Let our engineering department assist 
in selecting the right lamp and the best 
_ pilot light for YOU. 


bed to suit your own special conditions and 
t Ry 


{ 





¢ * eal 


\—— 
\= 
Write for the Dialeco HANDBOOK of PILOT LIGHTS 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVE., BROOKLYN 37, N. Y. HYACINTH 7-7600 


DECEMBER 1953 199 


















































































































































The complete IMA (Military Standard) line of 
Hermetically-Sealed Power & Filament Transformers 


CHICAGO TRANSFORMER now Offers all 
units in the Military Standard (ms) 
line, as established jointly by the 
three armed forces (Army Signal 
Corps, Navy Bureau of Ships, and 
Air Force) working through ASESA 
(Armed Services Electronic Standards 
Agency) and in cooperation with the 
transformer industry. The complete 
line is housed in CHICAGO’S one-piece 
drawn-steel cases. Outside case di- 
mensions and mounting dimensions 
are within the tolerances of the Mili- 
tary Standard specification. Terminal 
arrangements and markings are also 
in accordance with the same specifi- 
cation. Testsconducted in the CHICAGO 
TRANSFORMER laboratories indicate 
that all units will meet the require- 
ments of Grade 1, MIL-T-27 specifica- 
tions for Class A operation. The Mili- 
tary Standard line should find wide 






usage in military airborne, marine, ae 
and ground communication equip- N Poa 
ment, and particularly for research etsy gy aa 
and development applications, pilot Ki RST oh \ 
runs and pre-production models. “P| Aeon C= 


POWER TRANSFORMERS—INPUT REACTOR SYSTEMS (PRIMARY—105 115/125 V.—Frequency 54-66 cycles) 


CATALOG HIGH VOLTAGE SECONDARY; D-C V RECT. Fil. 
A-C Volts D-C MA. | OUTPUT | Volts Amps. 
2 































Fil. NO. 2 


NUMBER Volts Amps. 













PMS-70 MS-90026 | 200-100-0-100-200 70 

PMS-70A MS-90027 325-0-325 70 

PMS-150 MS-90028 325-0-325 150 7V% 
PMS-175 MS-90029 400-0-400 175 10 
PMS-250 MS-90030 450-0-450 250 13 
PMS-350 MS-90031 350-0-350 250 7 
PMS-550 MS-90032 550-0-550 250 

PMS-800 MS-90036 800-0-800 250 





FILAMENT TRANSFORMERS (PRIMARY:—105/115/125 V.—Frequency 54-66 cycles) 



















CATALOG 
NUMBER 


SECONDARY 
Volts Amps 







INSULATION 
VOLTS RMS 





FMS-23 MS-90016 

FMS-210 MS-90017 2% 
FMS-53 MS-90018 1% 
FMS-510 MS-90019 4 
FMS-62 MS-90020 1% 
FMS-65 MS-90021 2% 
FMS-610 MS-90022 5 
FMS-620 MS-90023 8 
FMS-210H MS-90024 





FMS-510H MS-90025 





Free “New Equipment” Catalog 
You'll also want the full details on CHICAGO'S 
New Equipment Line of famous “Sealed-in-Steel" Transformers. 


° “SQ 
Write for Free Catalog CT-153 today, or get it from your LZ i 
electronic parts distributor. v 2 


ee RLU Re tee 


3501 W. ADDISON ST., CHICAGO 18, ILL: 














ELECTRICAL 





is available for operating voltages of 
6-110 volts d-c, Standard output of 
assembly is from 100-400 rpm; other 
speeds to suit specifications. Torque 
ratings, depending on speed, 25-100 
in-oz. The Pioneer Electric and Re- 
search Corp., Forest Park, III. 

No. 35, Reader Inquiry 
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PRECISION POTENTIOMETER 
Type 2X linear precision potentiom- 
eter can be used in servomechanisms. 
or in recording or indicating instru- 
ments. Coupling device permits cou- 
pling from two to ten units without 
requiring a special length shaft. Po- 
tentiometer is designed to use ball 
bearings, but powder metal bearings 





Potentiomete 


used. 


can be has a 
linear resistance range trom 100 to 
100,0000 ohms with an accuracy of 
0.5 per cent. Design permits taps to 
be rearranged for experimental pur- 
poses. Non-linear potentiometers are 


also available on special — order. 
Maurey Instrument Co., 2452 E. 
72nd St., Chicago 49. 

ircle No. 36, Reader Inquiry Facility, page 245 


7 
CLASS H WIRE 
Stranded copper, silver-plated hook- 
up designated 
supplied in 11 solid colors and over 


wire, Temprene, is 
100 combinations of striped insula- 
tion. Standard sizes range from No. 
10-28 AWG, in both thin and heavy 
wall thicknesses. Hook-up and lead- 
in wire, insulated with Teflon, which 
manufacturer states is capable of con- 


tinuous duty trom —100 C to 260 C. 


ea. 


Wire conforms to requirements of 
MIL-W-16878. Dielectric strength ot 
the hook-up wire is 1000 volts per 
mil and volume resistivity is 10% meg- 
ohms per cm. The dielectric constant 
is 2.0—2.05 at frequencies from 60 
cps to 30,000 me. More than 20 stand- 
ard combinations of stranding are 
available, depending on the gage re- 
quired. Other strandings and special 


MANUFACTURING 
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IRVINGTON extra-ilexible 


Silicone Rubber-Coated Fiberglas* Tubing 


The extreme flexibility of Irvington’s Silicone Rubber-Coated Fiber- 


glas—at both high and low temperatures—was an important factor 
in its acceptance by the electrical industry when this new Class “H” 


insulation was introduced almost two years ago. 


Look te 
Originally, Irvington Silicone Rubber-Coated Fiberglas Tubing was IRVINGTON 
— . ene for Insulation Leadership 
INSULATING VARNISHES 
has now taken steps to supply this tubing in a range of colors also— VARNISHED CAMBRIC 


subject to minimum order requirements barnes 
) ‘i VARNISHED FIBERGLAS 
Immediate delivery can be made on white tubing for wire sizes INSULATING TUBING 


from #24 to #0—prices and deliveries will be quoted on 


request on colored tubing. 


supplied only in white. Because of its rapidly growing use, Irvington 


For preliminary technical data, just mail the coupon below. 


*T. M. Reg. U. S. Pot. Off. by Owens-Corning Fiberglas Corp 


Send this convenient coupon now 


Irvington 


VARNISH & INSULATOR COMPANY 


9 Argyle Terrace, Irvington 11, New Jersey 


Irvington Varnish & Insulator Company EM 12/53 
9 Argyle Terrace, Irvington 11, New Jersey 


Gentlemen: 


Please send me technical data sheet on Silicone 
Rubber-Coated Fiberglas Tubing. 


Name 
Company. 


I ie og re he cae 


Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada 
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Announcing 
Two Compact 


ay 
7 bas 


Integral- 
PND eer 


MOTOR 
AU aati ta 
age VELL at aE Leahy 


Note the compactness! Yet these In- 
tegral Motor-Pumps (basic Model No. 
0406 shown) deliver .6 CFM—to 15 
PSI or 25 In. Vac. 1750 RPM with 
1/12 HP G.E. Motor. 


it’s ao VACUUM PUMP! For vacuum, 
Model 0406-V2-154X has already 
proved its advantages as a com- 
ponent of industrial instruments re- 
quiring air flow; as a portable air 
sampler, etc. 


It’s an AIR COMPRESSOR! For 
pressure, Model 0406-P2-154X is in 
use on special machines for textile 
wear testing; as a laboratory com- 
pressor, etc. 


Both OIL-LESS AND STANDARD 
LUBRICATED TYPES OFFERED - 
VARIOUS ACCESSORIES 


You can get absolutely oil-free air with com- 
pletely oil-less models (never need lubrication); 
also standard lubricated models. Altogether, 
Gast offers a wide range of Integral Motor-Pump 
Models from 1/12 to 1/3 HP. Investigate now! 





Write 
FOR NEW 
DATA SHEETS 


en 0406 
Integral 





ba 
Same model, but with handle, 
gauges, nipples, etc., to show 
typical accessories we can 
furnish. 


Motor-Pump 





Original Equipment Manufacturers 
for Over 25 Years 





ROTARY 


AIR MOTORS «= COMPRESSORS - VACUUM PUMPS 


(TO THREE H.P.) (TO 30 185.) (TO 28 INCHES) 
GAST MANUFACTURING CORP., ; 00 Hinkley St., Benton Harbor, Mich. 
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wall thicknesses can be supplied, as 
well as hook-up wire with shielding 
or Teflon-impregnated fibrous glass 
braids. Multi-conductor cables of 
various constructions to suit require- 
ments can also be obtained. Hitemp 
Wires, Inc., 26 Windsor Rd., Mineola, 
L. I., New York. 
No. 37, Re 


COMMERCIAL BEARING 

Using a new molded plastics seal, 
low-cost commercial bearing, CS 3258 
is being used in washing machines, 
business machines, small electrical 
motors, tensioning devices, and in 
many other applications where speeds 
and loads are moderate enough to 
allow use of a commercial bearing. 
The bearing has carburized and hard- 


| ened raceways, and all surfaces are 
| ground. Bearing is available in either 





outer 
2.047 


46 in. to |] 


English or metric sizes, with 
diameters ranging from % to 
in. (52 mm), bore from 
in., and with or without plastic seals 
and/or metallic shields. Depending 
upon the material specified for the 
bearing, manufacturer states it is 
possible to obtain up to 75 per cent 
of the load rating of a comparable 
precision bearing at 10,000 rpm. The 


Schatz Manufacturing Co., 6762 
Fairview Ave., Poughkeepsie, N. Y. 
No. 38, Re ry F ty, page 24 


MINIATURE CONNECTOR 


Continental miniaturized connector 
provides a contact larger than No. 20 


| but smaller than the No. 18 contact 
' used on larger connectors. This is ac- 


complished with a contact for No. 18 


| AWG wire. The 0.053 in. diam solder 
_cup hole can accommodate two No. 


20 AWG wires if necessary. Only 
2°10 in. long, the new connector, 
designated Series 18, is available with 
twenty-seven pins. Positive polariza- 


| tion is achieved with the use of re- 
| verse type guide pin and guide socket 


arrangement. Disengagement forces 
are reduced to a maximum of 8 oz 
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ADVANCE 
RELAYS 











for 
precise 
circuitry 


There are many reasons 


a 


why Industry specifies 
ADVANCE RELAYS: They 
meet or surpass Military 


aes 


and Civilian require- 
ments — many types have 


4 
ie x 


AN approval— many are 
hermetically sealed —all 
are lightweight — small — 
rugged — compact — and 
all are precision-built for 
efficient, trouble-free, 
long life performance. 





If you have relay problems 
involving contact loads, 
coil resistances, close 
differential, timing 
features, input sources, 
critical environment or any 
particular requirements 
involving unusual or 
accurate circuit behavior, 
ADVANCE can supply 

the relay. 


A complete line of relays 
for radar, radio, electronic 
and electrical equipment 
applications. 


Catalog containing , 
\ detailed information about ~ 
“ADVANCE Relays 
and facilities. 


i 
; 
4 
Write for new, descriptive i 
a 
z 
: 








ADVANCE ELECTRIC — 
s AND RELAY ~ 
COMPANY | 


2435 NO. NAOMI ST., 
BURBANK, CALIF, 







ves in Principal 
ond Conado 





MANUFACTURING 


Where can you use 
this simple 
fastener ? 







| 
| 
| 


| 
| 


No threading, peening or precision 
drilling with ROLLPIN 


Rollpin is driven into holes 
drilled to normal production- 
line tolerances. 





Rollpin is the slotted tubular steel pin with chamfered ends that is 
cutting production and maintenance costs in every class of industry. 

This modern fastener drives easily into standard holes, com- 
pressing as driven. Its spring action locks it in place—regardless of 


impact loading, stress reversals or severe vibration. Rollpin is 





readily removable and can be re-used in the same hole. 


4 





If you use locating dowels, hinge pins, rivets, set screws—or 
straight, knurled, tapered or cotter type pins—Rollpin can cut 


your costs. Mail our coupon for design information. 









Rollpin fits flush . . . is vibration-proof. 


Obata Rakes MN Ca aid atc 


= 


aoe co taeda SS 








a set screw 


——<—<— << ——— | smb 


i 
l 
A Dept. R16-1022, Elastic Stop Nut Corporation of America ; 
1 i 2330 Vauxhall Road, Union, New Jersey ' 
‘ Please send me the following free fastening information: i 
‘ | C Rollpin bulletin O ee is a ee of our i 
: ; ‘ product. What fastener ' 
¥ atnge em ' C) Elastic Stop Nut bulletin would you suggest? 
| | 
} | Oo | 
TRADE MARK 
Firm 

I | 
j Street | 
I an icles ccc ising innit teiaieieeidienstecmacel aac a l 
| 
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CANNON 
md ST ct-8 cet good reception 









X SERIES 






































































TELEPHONE RECORDER 


\ WRITE FOR 





\ PRICE FOLDER 
' CPL-6 











TELEVISION 








The high quality audio connectors shown 
above are available from all Cannon Fran- 
chised Distributors. In their great variety of 
sizes, shapes and contact arrangements there 
is no problem or technical requirement in the 
radio, sound, TV or related fields that cannot 
be met. Cannon plugs are standard on leading 
makes of audio equipment and microphones. 


CANNON ELECTRIC 


Since 1915 


Factories in Los Angeles. Toronto, New Haven, Benton Harbor. Repre- 
sentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dept. L-118, P.O. Box 75, Lincoln Heights Station, Los Angeles 
31, California 
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per contact without sacrificing millj- 
volt drop. Series 18 connectors can 
be molded from any of the three fol- 
lowing compounds: mineral-filled me- 
lamine for high dielectric and me- 
chanical strength; Plaskon reinforced 
alkyd type for unusually high impact 
strength and arc resistance; and Dial- 
lyl Phthalate (mineral- or Orlon-filled) 
for high dimensional stability, ex- 
cellent dielectric properties, and max- 
imum moisture resistance. DeJur- 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, New York. 


e No. 39, Reader Inquiry Facility, page 245 
quiry ’ 2 





MINIATURE TOROIDAL COILS 
Fine wire winding makes it possible 
to put 18,000 turns of No. 46 AWG 
wire on toroid coils, with values of 
20 henrys, enabling them to be 
housed in a hermetically sealed case, 






Dimensions are 1% max OD and % 
in. high A “42 mounting stud is pro- 
vided with the terminals, preventing 
the can from turning when mounted 
on the chassis. Torwico Electronics, 
Inc., 961 Frelinghuysen Ave., New- 
ark, N. J. 

Circle No. 40, Reader Inquiry Facility, page 245 


UNIT-BEARING MOTOR FANS 


New LU series of aluminum one-piece 
unit-bearing-motor fans is available 
in three sizes with 7%, 8% and 10- 
inch diam. Fans are an addition to 
company’s AlRistocrat line designed 
especially for refrigeration and air 
conditioning appliances. Series are 
handset to assure accurate forming 
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Don’t let cord failure spoil your product performance 


specify new ome 5 


NEOPRENE SHEATHED 
\ FLEXIBLE CORDS 


\ Whether you are manufacturing original elec- 
TYPE “SO”—600 VOLTS trical equipment or specifying replacements, 


> TWO CONDUCTOR THREE CONDUCTOR po know the important part flexible cords 
Mi Per M" : Simple cord failure can injure an equipment 
at | oie 
7/34 43 
[foie | 
65/30 | 60 | 215 lbs. 
| 84 














05 lbs. manufacturer's reputation and can cause costly 
20 lbs plant downtime. 
; That is why it will pay you to specify New 
Rome 50 Flexible Cords. You can count on 
dependable cord life because their Neoprene 
jackets are specially compounded and cured 
to give greater protection against sunlight, 
acids, oils, moisture, abrasion and flame. This 
careful compounding and curing also gives 
you a more flexible cord that is easier to 
handle. 
\ Available in Types SO and SJO, Rome 50 
‘ Flexible Cords are economically priced as a 
Approx. Net \ companion line to Rome's quality-proven Rome 
4 60 heavy-duty cords and portable cables. 
70 Ibs. When you need portable conductors specify 
6 lbs. Rome ... Rome 50 for regular service . . . 
Rome 60 when the service is tough. 
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TYPE “SJO” FLEXIBLE—300 VOLTS 
TWO CONDUCTOR 
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TYPE “SJO” EXTRA FLEXIBLE—300 VOLTS 
ING 2 A .| Approx. Net | Approx. | Approx. Net 
| 30 | 50 lbs. 70 lbs. 
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It Costs Less to Buy the Best ROM a CABLE 
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smooth as a 


HOOVER HONED RACEWAY - 


Honed Racewoys, 
exclusive Hoover 
Construction. 


Micro-lapped Chrome 
Stee! Balls Accuracy 
within .000025” 


ware 


Balanced Retainers. 


Husky Deep 
Groove. High 
Carbon Chrome 
Steel. Perfectly 
, Balanced 
Roceways. 


* HOOVER HONED. Hoover 
Honed raceways magnified 


100 times as used exclusively 


1 Hoover Ball Bearings. 


POLISHED. Pol 
shed raceway 
urface magnified 

Tht mor me rt te) 


af bal 


and blade alignment. The new series 
is pierced for all unit-bearing motors, 
Features include clockwise or coun. 
ter-clockwise rotation of fan, de. 
pending on how it faces the air dis. 
charge. Standard construction of 
blades is mill-finish aluminum blades. 
Steel blades available on special 


order, There are no hubs in the LU 
series. On the 754 in. diameter only, 
the center of the spider is “dished.” 
The dished center can be furnished 
either convex or concave, looking at 
the air discharge side of the fan. The 
Torrington Manufacturing Co., 70 
Franklin St., Torrington, Conn, 

» No. 41, Reader Inquiry Facility, f 


ALLOY HAS HIGH 
SPECIFIC GRAVITY 


Two grades of Hevimet, a material 
50 per cent heavier than lead, have 
been tailored for specific applications. 
One grade, HM-2, affords 1.5. times 
more gamma ray protection than lead, 
and is designed specially for radia- 
tion shielding. The other grade, 
HM-1, with a high tensile strength, 
provides greafer rotary _ stabilizing 
force in a small “package” in such 
applications as gyro rotors. Material 
is now closely machined to precise 
tolerances. Carboloy Dept., General 
Electric Co., Box 237, Roosevelt Park 
Annex, Detroit 32, Mich. 

ircle No. 42, Re Inquiry F 


SOLDERING PENCIL 


Soldering tool for miniature and sub- 
miniature work features extremely 
rapid heating, lightweight and small 
size. Designated Thermo-Tip, it con- 


ELECTRICAL MANUFACTURING 





‘| Makes good products better... 
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os PRODUCT: Input transformer specially produced by the 
d. Western Electric Company for use in range mark generator 
ia- of air-borne radar systems. As such, it performs a vital 

le, function in helping a bomber keep “‘on the beam.” 
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y 
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ch PROBLEMS To design and build a transformer of minimum size 


sal that would function with maximum accuracy at all times. 


al Kodapa 
ral ANSWERS Choice of Kodapak Sheet IV insulation enabled ]D 


irk 





engineers to bring transformer well within limits of 


45 “miniaturization” schedule set up for complete system. Uniform 
dielectric strength (in excess of specifications) . . . uniform 


chemical composition and stable dimensions . . . helped assure 







; ; _ “Kodapak” is a trade-mark 
reliable product, helped reduce unit manufacturing costs. ? 


ib- 
ely 
all 
ial For further information on this and other applications, address: 
on- 


Cellulose Products Division, EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


Sales offices: Sales representatives: Distributors: 
New York, Chicago, Cleveland, Philadelphia, San Francisco, Los Angeles, Portland, 
Dallas. Providence. Seattle (Wilson & Geo. Meyer & Co.); 


Toronto, Montreal (Paper Sales Ltd.). 
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Size: 
226° «7 
16% Pounds 


The WATERMAN TWIN POCKETSCOPE, 
model $-15-A, presents a new concept in multiple 
trace oscilloscopy with independent vertical chan- 
nels each having a sensitivity of 10 millivolts 
rms/inch, and a response within —2 db from DC 
to 200 KC—a pulse rise time of 3 microseconds. 
These features combined with the provisions for 
intensity modulating either, or both, traces, results 
in greater flexibility. The sweep generator is oper- 
ated either in the repetitive or triggered mode 








































































































































ANOTHER EXAMPLE oF iene PIONEERING... 


from 0.5 cycles to 50 KC with synchronization 
polarity optional. All attenuators and gain controls 
are of the non-frequency discriminating type. 
Remember that portability has not been over- 
looked! The amazing small size of the S-15-A tips 
the scales of opinion heavily in its favor. Imagine, 
all of these essential characteristics in an instru- 
ment weighing only 16’ Ibs. You can carry it to 
any job, anywhere! 
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WATERMAN PRODUCTS ciiind 
S-4-A SAR PULSESCOPE® 
$-5-A LAB PULSESCOPE 


$-11-A INDUSTRIAL POCKETSCOPE 
S-12-B JANized  RAKSCOPE® 

$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 


> WATERMAN PRODUCTS 


ELECTRICAL 


sists of a step-down transtormer con- 
nected to a small soldering pencil, 
It utilizes the principle of resistance 
heating with the soldered part be- 
coming a part of the electrical circuit. 
Passage of high curent at low volt- 
age through the part causes rapid 
heating, causing solder to flow: cold- 
flow joints are entirely eliminated, 
Soldered joints can be made jin as 
little as % sec. Heat is confined to 
a relatively small area where it will 
be most effective. Possibility of dam- 
aging nearby circuit components js 
reduced. The soldering pencil weighs 
only 3 oz and is small enough to 
reach into confined spaces. A variety 
of tips and attachments include car- 
bon elements, metallic elements, and 
small conventional soldering irons, 
These are interchangeable by means 
of screw-base sockets and disconnect 


plugs. Ideal Industries, Inc., 1008 
Park Ave., Sycamore, III. 
Circle No. 43, Reader Inquiry Facility, page 245 


WIRE TENSION DEVICES 

Improved Model T-53 wire tension 
device provides extra space on ten- 
sion rack for more devices because 
it is designed for loading spools from 
either side, left or right. Illustration 
shows left-hand assembly; only few 


minutes are required to change de- 





Steel 


vice to 


right-hand 
spindle fitted with ball bearings han- 
dles all sizes wire from 16 to 42 gage 


position. 


and spool up to 6 in. diam. Model 
T-53 can be used, according to manu- 
facturer on every type of coil wind- 
ing machine. Associated Production 
Co., 162 North Clinton St., Chicago 
6, Ill. 


le No. 44, Reader Inquiry Facitity 


LOW-AMPERE CIRCUIT 
BREAKERS 


Originally designed to protect power 
supplied in aircraft instrument. cir 
cuits, sealed D6755-1 and D6756-! 
Klixon circuit breakers are available 
in ratings of 4%, %, and 1 amp. The 
D6755-1 is the manual reset, non- 
indicating type and the D6756-1 is 
the automatic reset version. The 





MANUFACTURING 























































se 





GRAMICA sintered metal parts 


e save material, machining time and money 
¢ cost less in production quantities 

e can be oil impregnated for self lubrication 
e improve product performance 







iron clutch 
spider 


13'A¢ 


bronze cam 


6¢ Pi gear 
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iron idler roller 


36¢ 


bronze spacer : 


o¢ 










iron cam 
iron dog 
spacer block 
f iron rod 
guide T4AY¢ 
bronze 
contact 
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3¢ 


: ‘& iron sheave 





iron gear blank 12¢ 
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Add extra value to your products 


with little G-E lamps like these 


GLOW LAMPS—Distinctive orange-red glow, 
AC or DC operation, withstand shock, give off 


practically no heat. 


NE-2: 1/25 watt, 
unbased, 146”M.O.L. 
over 25,000 hours 
useful life. 


TLL 3 
hy Ee 


LENS END #112— 
Lens and bulb all 
in one! Throws con- 
trolled beam of light. 
Min. screw base. 1.2 
volts, .22 amps, 5/6” 
M.O.L. 


This new TYPE TS MINIATURE RELAY is only 17/2” x 
23/0" x 1%)" in size for a 4 P.D.T. combination, yet 
mighty in performance. Withstands 25G shock and 
10G vibration (up to 55 CPS). Ambient temperature 
range, —55°C to +85°C. Open type with contact 
combinations up to 6-pole, single throw. Hermetic- 
ally sealed type with contacts up to 4-pole double 
throw. Send for details now! 


Ea 


ELECTRIC 


NE-51: 1/25 watt, 
s.c. bayonet base, 
1%” M.O.L., over 
12,000 hours useful 
life. 


——o 


APPLIANCE LIGHT 
25T8DC — With- 
stands shock and 
vibration. DC bayo- 
netbase. 2%” M.O.L. 
Standard voltage. 















COMPANY 





"3349 Addison Street 
Chicago 18, Illinois 


F you're looking for ways to make 

your products stand out from the 
rest of the field, why not consider the 
advantages of adding a small lamp 
to the basic design? Little G-E lamps 
add safety, convenience and efficiency 
to appliances, machines and elec- 
tronic devices. For more information 
about these dependable, trouble-free 
lamps, write General Electric, Dept. 
166-EM-12, Nela Park,Cleveland 12,0. 


PANEL ILLUMINATOR 10C7DC 
—Sturdy construction and long 
life. 115-125 volts, 10 watts, 
23%6" M.O.L. 


PILOT LIGHT #43 — Approx- 
imate hours of life: 3,000. 
Min. bayonet base. 2.5 volts, 
.5 amps, 1%6” M.O.L. 
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RELAYS @ SOLENOIDS @ COILS @ TRANSFORMERS @ SWITCHES @ HERMETIC SEALING 


























D6755-1 is small enough so that two 
units will fit in the mounting space 
required by one AN type push-pull 
circuit breaker. The D6756-1 with its 
end mounting requires a_ slightly 
larger space. The actuating element in 
these breakers is the  snap-acting 
Spencer disk, which provides a_posi- 
tive make and break. They will with- 
stand a shock of over 25 g and a 
vibration frequency of 10 to 55 eps 
with a total excursion of 0.06 in. 
Spencer Thermostat Div. of Metals 
and Controls Corp., 102 Forest St., 
Attleboro, Mass. 

Circle No. 45, Reader Inquiry Fa 
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STAINLESS STEEL 
SOLDERING FLUX 
Type 48 is a soldering flux developed 
for use on stainless steel, monel, in- 
conel, nichrome, chromium, manga- 
molybdenum, tungsten and 
vanadium alloys. New flux removes 
oxides that usually cause difficulty in 
soldering stainless steel. It does this 
without affecting corrosion resistant 
properties and also assists solder to 
flow at the lowest possible tempera- 


nese, 


tures. It is claimed to speed produc- 
tion because of assured tinning, posi- 
tive bonding, thorough penetration 
into joints and seams, and finished 
work with lines and smooth 
surfaces. It promotes high capillary 
action of the solder and is displaced 
from solid metal by the molten solder. 
Any flux residue can be removed 
with water. Type 48 is suitable for 
solder-iron, flame or dip soldering. 
Remont Manufacturing Co., P. O. 
Box 282, Lombard, III. 

Circle No. 46, Ré liry f 
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SPRING COILER 

Newly redesigned 1954 model hand- 
operated spring coiler is designed for 
making prototypes and other runs up 
to 1000 compression, extension and 


ELECTRICAL MANUFACTURING 











245 


Ip 





ET 





Synthetic and Natural Rubber . . 


ede) 1 3 Met th 





. Cork and Rubber Combinations 


ROLLS © SHEETS e STRIPS e DIE CUT FORMS e« CUSTOM MOLDED PIECES 





e Cork and Rubber 


@Sponge Rubber 
(Meeting ASTM Specifications) 
Neoprene and Natural in four den- 
sities...in rolls, sheets, strips with 
or without adhesive . . . die cut e Molded Rubber 
forms ... custom molded pieces. . .. die cut forms, custom molded 
Five colors . . . others available pieces. 
where quantity warrants. 


(Meets MIL-T-6841 Specification) 
...-inrolls, sheets and strips 





@ Cushion vibration ® Insulate against heat or cold 


© Prevent squeaking and wear @ Prevent metal to metal contact 
e Dampen sound 
e@ Absorb shock 


@ Seal joints 


@ Protect against scratch or 
abrasion 


@ Weathersirip metal sash 











@Special Molded Sponge Rubber 
Parts . . . to specifications. 


@Sponge Rubber 


fabric reinforced. 


@ Rubberized Fabrics 


with or without adhesive. 


e Rubber Cements 
... for rubber to metal applications 
or for cementing rubber to rubber. 


® Make gaskets 
© Mount delicate instruments 
@ Prevent skid 


@ Set glass in metal frames 


@ Prevent friction 
@ Prevent leaks 


@ Other Specification require- 
ments 














The wide variety of DUTCH BRAND Rubber Products offers an 
excellent selection as a source of supply. The availability of color 
is an added helpful feature to many manufacturers. DUTCH BRAND 
Rubber is carefully prepared and is fresh, live, high quality and all 
custom molded pieces or die cut forms made to specifications are 


Monvfacturers of Rubber Products 


DIVISION OF Johns-Manville 


A CHICAGO 19, ILLINOIS City 


precise and accurate. Rolls, sheets and strips for conversion are 
carefully checked for accurate thicknesses and freedom from 
imperfections. DUTCH BRAND Adhesives are also available for 
adhering all forms of rubber. Check your requirements with your 
Industrial Distributor or write direct. 


PLEASE SEND SAMRLE OF FOLLOWING PRODUCTS 


Company — 
Address 
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the PROBLEM 


Growing “muscle power” of heavy 
earth-moving equipment called for 
more and better control. DC control 
systems seemed to be the answer, 
but they would have to be depend- 
able in arctic cold and tropical heat, 
jolting through dust or rain, twenty- 
four hours a day, without compli- 
cated maintenance. The manutfac- 
turer brought his problem to Vickers 
Electric Division engineers: “Can 
you help us work out DC systems 
that will meet our needs?” 


Vickers Selenium Rectifier quality starts 
with raw materials and is carefully main- 
tained through every step of manufacture. 
The experience of Vickers engineers, who 
have solved thousands of circuit problems by 
system-engineering dependable Vickers rec- 
tifiers to the application, is at your disposal, 
without obligation. 

Write for Bulletin 3000. 


A UNIT 


1803 LOCUST STREET 


oF THE 





the SOLUTION 


Working with the manufacturer, 
experienced Vickers engineers 
helped develop control, regulating 
and battery-charging systems that 
are dependable, with minimum 
maintenance, in this punishing serv- 
ice. Quality Vickers Selenium Rec- 
tifiers, engineered to the problem, 
provided the “muscle control” that 
helps keep construction on schedule, 
around the world. 








SPERRY CORPORATION 


e SAINT LOUIS, MISSOURI 


torsion springs. It uses aluminum cast. 
ings and a ball bearing carriage to 
increase accuracy and simplify opera- 
tion. Machine makes possible oj 
compression springs to any desired 
pitch with the coils at both ends 
squared automatically. Extension 
springs can be wound with or with- 
out initial tension and torsion springs 
can be wound either left or right 
















hand with long extended arms on 
both ends. Two hundred and fifty to 
100 compression or 200 to 300 ex 
tension or torsion springs can_ be 
coiled per hr. Wire diameters can 
vary from 0.004 to 0.065 in. and 
spring diameters from ‘42 to 1% in, 
with lengths up to 4% in. Arbors, 


wire cutters and extra coiling points 
are included. The Carlson Co., 277 
Broadway, New York 7. 

No. 47, Reader Inquiry Facility, page 245 


CONNECTOR SOLDERING 
MACHINE 


Improved 250-watt AN 
soldering machine is now being made 
with soldering tweezers, as well as 
with regular soldering electrodes. The 
Fiberglas-in- 
can be 


connector 


soldering tweezers are 
sulated, and the electrodes 
shaped to fit any type of operation. 
The electrodes are interchangeable 
and under continuing use have an 
average life of about three months. 
The fixed electrodes can solder from 
2 to 30 terminals and more on AN 
connectors. They can also be used 
on: terminal boards, on printed cit 
cuits with high temperature solder 
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ceramics and 


Stupakott 


assemblies 


Some of the larger types of Stupakoff metal- 


r 


zed ceramic parts. 


to within 0.001 in. 


Your production procedure is simplified when you use high- 


precision Stupakoff ceramic-to-metal assemblies. Extensive ex- 
perience in the field of electrical and electronic ceramics, thorough 
familiarity with methods of metallizing, and the use of modern 
precision manufacturing methods insure the high quality and 
uniformity of Stupakoff Assemblies. 

Among the assemblies made by Stupakoff are: rotor shafts, 
strain and spreader insulators, stand-offs and trimmers. Ceramic 
bodies are specially formulated for the intended service; metals 
used include silver, copper, brass, stainless steel and monel. 
Stupakoff’s broad experience in this field insures the selection of 
a method of assembly best suited to meet service conditions. 

A few types of Stupakoff Ceramic-to-Metal Assemblies are 
illustrated in the photographs on this page. 


STUPAKOFF CERAMIC & MANUFACTURING COMPANY 


LATROBE, PENNSYLVANIA 







The metal bands on the rotor shafts shown at 
the left, above, are concentric with the shaft 


Small metallized ceramic parts are accurately 
made and dependably uniform. 
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STOP! START STOP! START STOP! START Ste | 


Instantaneous Drag-free 


TOPS! STARTS 


- 













START STOP! START STOP! START STOP! START 
LUVLS idOLS LUWLS idO01S LUWLS idOLS LUWLS 


STOP! START STOP! START STOP! START STOP! 


minute after minute YEAR AFTER YEAR 
with Star-Kimble Brakemotors 


That extra-large brakelining area you see brings a Star-Kimble Brake- 
motor and its connected load to an extra-fast stop—as short as a fifth 
of a second from full speed to standstill if desired. 

















And the small air gap contributes to equally fast starts. Brake is released 
the instant motor current is switched on—equipment starts without drag. 


That's the story of a single Star-Kimble stop-start cycle. And the expe- 
rience of user after user proves that Star-Kimble Brakemotors maintain 
the same split-second stops, the same smooth starts, through hundreds of 
thousands of cycles. In reversing service, conventional plugging methods 
with a typical 5 hp motor allow only 3 starts per minute. With a 
Star-Kimble Brakemotor, the figure is boosted to 10! 


Of course, every Star-Kimble Brakemotor is a compact, integral unit 
designed to save space—and give rugged, dependable performance. 
One manufacturer—one responsibility. 







For the full story, write for Bulletin B-501-A 


TAR-KIMBLE | 


MOTOR DIVISION 
LE PRINTING PRESS AND MFG. CO. 


Bloomfield Avenue Bloomfield, New Jersey | 




















| that can’t be handled with a solder- 


ing iron; and on solder-crimped lugs 


| which will meet government specifica- 


tions. The fixed electrodes can reach 
into areas where a regular soldering 


| iron cannot penetrate. Joyal Products, 


Inc., 115 Edison Place, Newark 5, 
N. J. 
Circle No. 48, Reader Inquiry Facility, page 245 


TERMINAL CRIMPER 


Now available is a compact cold 
crimping machine designated Model 
P-M. Using strip terminals in con- 
tinuous form supplied on non-return- 
able reels, the machine automatically 
attaches, crimps and cuts off in one 
operation. Features of Model P-M, 
built specifically for attaching ter- 


| minals to wires, include interchange- 





able rolling tools that can be set up 
in an easily accessible, removable die- 
set, Extra die-sets are available for 
keeping tools set up for immediate 
placement in machine when changes 
are required. The machine is oper- 
ated by air pressure. The P-M ma- 
chine is sold outright with a set of 
rolling tools. Patton-MacGuyer Co., 
Providence, R. I. 

Circle No. 49, Reader Inquiry Facility, page 245. 


PULSE TRANSFORMER KIT 

Kit contains a selection of 12 stand- 
ard plug-in type pulse transformers 
each having different impedances or 
turns ratios. The transformers have 
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What tolerances are practical for 
resilient gasket materials? 





17 helpful sections, including: 


DESIGNING FLANGES FOR EFFICIENT SEALING 


SEALING WITH CONFINED RESILIENT GASKETS 


DESIGNING GASKETS TO REDUCE COSTS 


EFFECT OF GASKET WIDTH ON COMPRESSION 


RELATION OF GASKET THICKNESS TO LOAD 


DESIGN PROBLEMS PECULIAR TO RUBBER GASKETS 


EFFECT OF SURFACE CONDITIONS ON GASKETS 


ARMSTRONG’S 
GASKET MATERIALS 


Name 


Address 
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Company 
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Armstrong Cork Co., Industrial Div., | 
7112 Ingersol Street, Lancaster, Penna. 
Please send me your new 24-page gasket manual. | 
Position | 


Free for your files 


When you need to know the right tolerance for 
a cork-and-rubber gasket, or the current SAE- 
ASTM specifications for gaskets, you can find va 
the up-to-date answer in your free copy of 
“Armstrong’s Gasket Materials.” Just revised 
for 1953-54, Armstrong’s new 24-page manual 
is a must for everyone concerned with gaskets 
or their design. It contains full information on 
the various gasket materials, latest U. S. Govern- 
ment and SAE-ASTM specs, plus useful data 
on gasket, flange, and joint design. For a free 
copy, mail the coupon below. 


Send 
coupon today 


fa) 


























SHOCK - 


VIBRATION - 


NOISE 


OLATION NOTE 





These NEW Product Bulletins give YOU 


COMPLETE ENGINEERING DATA 
on ALL-METL BARRYMOUNTS 





Here’s what's in them for YOU: 


curves 


Transmissibility showing 
performance under test conditions 


of JAN-C-172A. 


Curves showing reduction of trans- 
mitted acceleration and displace- 
ment. 


Curves showing how changes in 
loading affect transmissibility at 
resonance and natural frequency 
for vertical motion. 


Curves showing effect of high and 
low temperature on isolator per- 
formance. 


ur 


Shock-characteristic data, includ- 
ing curves showing vibration iso- 
lation after 15g shock test. 


Application data, including curves 
that show you how to choose iso- 
lators for unsymmetrical loads. 


Dimensioned drawings of unit 
isolators, channel pairs, and 
mounting bases. 


Detailed data on the construction, 
operating principle, and weights 
of mounts and bases. 

A complete list of load ratings 
and catalog numbers for unit iso- 
lators, channel pairs, and _ bases. 


These are the first really comprehensive bulletins on knitted-wire vibration isolators. 
To get your FREE copies, ask for Barry Product Bulletins 534 and 536. And, if 
you have a special problem, count on getting the right answer from our Field 
Engineering Service. 


THE we AR we Y Corp. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
SALES REPRESENTATIVES IN 


Atlanta Baltimore Chicage Cleveland Dallas Dayton Detroit Los Angeles Minneapolis New York 


Philadelphia Phoenix Rochester St. Lovis San Francisco Seattle Toronto Washington 


¥ 


la i alti 






















a %4 in. diam and are % in. high; al} 
units are hermetically sealed and de. 
signed to pass MIL-T-27 specifica. 
tions. They may be used in blocking 
oscillator applications with Pulse 
widths as low as 0.1 microsec, for im. 





pedance matching, phase inversion or 
as wide band pass transformers. They 
also find use in linear oscillator cir- 
cuits in the frequency rang from | 
KC to 20 MC. Polyphase Instrument 
Co., Bryn Mawr, Pa. 


Circle No. 50, Reader Inquiry Facility, page 245 


TORQUE TESTER FOR 

BALL BEARINGS 

Torque tester is designed for com- 
paring break-away, starting and run- 
ning torque; as well as for evaluating 
|race roughness and dirt in precision 
| ball bearings. In operation, one con- 
'trol enables the operator to increase 
| the voltage on an eddy-current motor 








starts 


‘until it just the bearing; a 
| reading on a meter then gives a com- 
| parative measure of starting torque; 
|also, at reduced voltage, a steady- 
state running torque is shown. On an- 
| other meter at a selected speed, am- 
| plified signals generated by race 
roughness and dirt indicate bearing 
| quality. The Baker Co., Inc., Maple- 
wood, Maine. 

Circle No. 51, Re 





Reviews of new laboratory and test 
equipment start on the following page. 
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CADWELD 












































Nn or 
‘hey Design and field electrical engineers rate 
~ CADWELD the finest electrical connec- 
m | . 
aa tion on the market. Here are the reasons 
WHY!!! 
> 245 
1 CADWELD connections have more 
current carrying capacity than the 
conductor itself. 
| 2 CADWELD connections cannot loos- 
= en or corrode. 
run- 
ting 
sion 3 Any shape or size conductor (copper 
con- or steel) can be CADWELDED with 
ease standard equipment. 
otor 
4 Single CADWELD cartridges or com- 
binations can be used for all size ° 
connections. 
5 Equipment is portable — perfect for 
field use—no outside source of pow- 
er or heat required. 
For the best in 
ELECTRICAL CONNECTIONS | 
CABLE TO STEEL ALL SIZES 
CABLE #6—3,000 MCM 
3 a 
com- SS ee eee ~ 
ri ERICO PRODUCTS, INC. 
wa 2070 E. 61st PLACE CLEVELAND 3, OHIO | 
am- (_] Send Descriptive Literature on CADWELD Electrical Connections | 
race [_] Have Representative Call 
aring \ 
aple- is .. Or ciricnnscnniag lanl 
‘| CADWELD = 
ADDRESS _ snsinsieciaianaaisiitamailan telecctodbhie aie enn | 
ai ERICO PRODUCTS, INC. 
a 2070 E. 61st PLACE CLEVELAND 3, OHIO iterate ee 
age. sg 
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= HONEYWELL 
Mercury Switch 


controls agitation 
in SAFGARD Pasteurizer 


® Constant motion to preserve milk structure and quality 
is essential in the operation of the SAFGARD Pasteurizer, a 
product of the Grand Sheet Metal Products Company. 


A Honeywell Mercury Switch controls the motion of the 
agitator by alternately making and breaking the circuit toa 
solenoid motor which is energized when the current is on. 
As the agitator drops into the fluid, the mercury switch is 
tilted and cuts off the current. The spring on the plunger 
and guide then raises the agitator to the starting position. 


This use of Honeywell Mercury Switches by SAFGARD 
engineers is typical of the many uses of these switches in 
control operations where tilt motion is present, or may be 
devised. MICRO field engineers are available to help you 
select the proper mercury switch for your application. You 
are invited to call the nearest MICRO branch office. 

A DIVISION OF 












Laboratory 
d 


Engineering 


Equipment 





Q METER 


Completely redesigned, new Q meter, 
Type 260-A, replaces Type 160-A, 
and has new features, including: a 
low Q scale that permits Q readings 
down to a value of 10; a delta Q 
scale that gives an accurate reading 
on the difference in Q resulting from 
changes in test circuit parameters; 
and covers the range from 0 to 195, 
All indications are registered on large 
meters which are corrected for paral- 
lax and have an accuracy of + | per 
cent of full scale. Also, a new oscil- 





lator range switch actuates a mask, 
which exposes the operating frequency 
dial range. The voltage injection sys- 
tem includes a specially developed 
0.02 ohm annular resistor which ex- 
hibits constant resistance and _negli- 
gible reactance over the frequency 
range. The new thermocouple, which 
is used to monitor the injection volt- 
age, has been ruggedized to essen- 
tially eliminate the possibility of 
burn-out under normal operating con- 
ditions. Boonton Radio Corp., Fanny 
Rd., Boonton, N. J. 


Circle No. 52, Reader Inquiry Facility, page 
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VOLT-OHM-MICROAMMETER 
Featuring a sensitivity of 100,000 
ohms per volt d-c, Model 269 has 33 
ranges and requires only two con- 
trols. Accuracy of measurement is 3 
per cent d-c and 5 per cent a-c of 
full scale deflection. Applications in- 
clude voltage measurements in high- 





resistance circuits, laboratory research 
and other applications. Specifications 
include: seven d-c voltage ranges, ex- 
tending from 0-1.6 to 0-4000 volts 


We f Cc RO MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
MAKERS OF PRECISION SWITCHES 
FREEPORT, 11 ae 
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a BRUSHES ror 


WUT ea Nits 


PROPERLY MAINTAINED, commutators are 
among the least of your operating worries. 
Neglected, they can cause reduced efficiency, 
shortened brush life, costly down-time — even, 
in extreme cases, shutdown of production. 


AT THE COMMUTATOR, more than at any other 
motor component, minutes, regularly spent on 
care, add hours to the period between overhauls. 
Coddle the commutator, and your motors and 


How good is really good brush performance? 
— Try “National’’ brushes and see! 





NATIONAL i STANDARDIZED 





DECEMBER 1953 





generators will return your investment many 
times over. 


AN IMPORTANT PART of commutator care is the 
proper selection of brushes, brushes that give 


peak commutation... low’ friction ... proper 
surface film — “NATIONAL” BRUSHES! 


SATISFY THESE CONDITIONS and your brushes 


will last longer, too—as “National” brushes 
are known to do! 


The term “‘National’’, the Three Pyramids device, and the 
Silver Colored Cable Strar.d are registered trade-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union C a bide and Carbon Corporation 
BRUSHES 30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


In Canada: NATIONAL CarBON LimITED 
Montreal, Toronto, Winnipeg 


219 


- 



















selective 
insulation...” 





















: If your design includes a coil, let us help you select proper 
insulating materials . . . with high dielectric values, adequate 
moisture resistance, rugged and serviceable physical properties. 
Make the coil a strong point in your product, instead of a 
danger spot. Coto-Coil Company, 63 Pavilion Avenue, Providence 


5, R. |. New York Office: 10 E. 43rd Street, New York 17. 


geo! So 


Coto > Coils 


PRE-SET, TAMPER-PROOF 
TIMING 





CONTROLLED 
la 


at a price you can 
eh ela) 


















Practically non-breakable, Dura- 
kool Pre-set Timer Relays have 
more than proved themselves on 
the roughest and toughest jobs 
that could be found. Year by 
year, their use increases in sensa- 
tional fashion. 

Controlled time available from 
.15 to 20.0 seconds in either nor- 
mally open or normally closed 
actions, 3 to 4 week delivery. No 
waiting. Your production schedule 
is met. 


























% No false contacts 
| %& No chatter 

%& Quiet in operation 
tk Eliminates double contacting | 
or breaking of circuit ' 























See telephone directory for local dis- 
tributor or write 
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DURAKOOL, INC., Elkhart, Indiana 
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with a sensitivity of 100,000 ohms 
per volt; five a-c ranges, extending 
from 0-3 to 0-800, with a sensitivity 
of 5000 ohms per volt. Ranges of a-f 
output voltages, with an 0.1-mf in- 
ternal series capacitor, extend in 4 
steps from 0-3 to 0-160 volts. Zero 
db power level is 1.001 watt in 600 
ohms, with volume level ranging from 
—12 to +-45.5 db. In six steps, d-c 
resistance varies from 0-2000 ohms to 
0-200 megohms. D-c ammeter has 7 
steps ranging from 0-16 microamp to 
16 amp. Maximum voltage drop 
across ammeter is 267 mv. Model 269 
has a 7-in. dial and is available with 
test leads with removable alligator 
clips. Simpson Electric Co., 5200 W. 
Kinzie, Chicago 44. 
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RECORDING OSCILLOGRAPH 


As many as six active data channels 
in the 0-300 cps range are recorded 
simultaneously with positive time cor- 
relation by the Type 5-117 instru- 
ment. The recording oscillograph 
provides an atcurate record of any 
static or dynamic phenomenon con- 
vertible to an electric signal through 
use of the proper pickups. Measure- 
ments possible include strain, pres- 
sure, vibration, torque, acceleration. 
and position. Use of 5-117 makes it 
possible to conduct many tests with- 
out the use of amplifiers, for the gal- 
vanometers employed are highly sen- 
sitive and may be driven directly by 
very small electrical signals. Easily 
changed gears provide six discrete 
record speeds from *% to 24 in. pei 
sec. Data is photographically _ re- 
corded, and trace deflection is there- 
fore limited only by the record width. 
A variety of CEC Type 7-300 gal- 
vanometers may be used interchange- 
ably in the new oscillograph to pro- 
vide a wide range of sensitivities for 
different test problems. One static 
reference trace provides a convenient 
base for record reading. Precision tim- 
ing lines are recorded every 1/100 
sec along one edge of the record, with 
every tenth line emphasized. A 5-digit 
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TURBOTUF Insulating Tubing and Sleeving 
Tubing 


IN 20 SIZES 
FOR OPERATING 
VOLTAGES UP 
TO 600 VOLTS 


oday's miniaturized equipment has 
brought ol toe] 


wiring requirements 


Toler Lee exacting 
special pur- 
Toe Me hare biodata 
hook-up wire and for use as leads in 
transformers, chokes and other mini- 


aturized electronic components. 


Wire was specially developed in The 


—55° Cto 
“1: the range of — 55 ©. 
: ont oles rms. This “mint wire 


d in a graduated 
‘ 7/38 to 19/25 and d 
n 20 strandings, a It is available in both solid and strande 


th 1,2 or 3 tracers. 


TURBO BRAND Miniaturization ; 
William Brand jaboratories to meet au 


d maximum opera : 


+ ee - 
is available } 0 he 

AWG sizes from o 12, It 
“— aa colors of “candy striped” wi 


Oe TURBO INSULATION 

mini” wire is insulated to withstand the effects of wat i 
ae engine fuels, hydraulic fuels, dilute acids, alcohol, aie. 7 
— and fungus. The primary insulation is TURBO 540, an " extruded 
polyvinyl chloride compound. For further protection there is an extruded 


jacket of nylon over the primary insulation, which gi i 
) ch gives added r : 
mechanical wear and abrasion. : 1 re 


MS 
ON PROBLE 
se izations in special problems 
th William Brand Reseat 

; gested solutions © 


MINIAT 
SPECIAL MINI cing orga 


zation wife, 


ineering and 
co € offering SUB 


oe he use of miniaturl 


3 : ity O 
iO est will welcome the opportunity 
Depar 


such problems. 


Insulating Material TUR BO. Specialists Since 1920 
THE WILLIAM @:1-7.\, |°3 & CO., INC. 


Dept. EM-12 Willimantic, Conn., U.S.A., Tel. HArrison 3-1661 


+ TURBO Insulated Wires - Wire Markers - Extruded 
- Varnished Saturated Sleeving and Tubing Cambric Cloths, Tapes, Papers - Mica 
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counter is advanced at the beginning 
of each record and photographed to 
provide positive record identification, 
This counter is visible from the con- 
trol panel, on which all operating 
controls are grouped for convenience, 

The integral, light-tight magazine 
is removable as a unit and is equipped 
with an interlocking latch and shutter 
to prevent fogging of data or record 
material. An unexposed footage indi- 


cator shows how much of the 70-mm 
wide x 100-ft long phtographic paper 
remains for further use. Power re- 
quired is 115 volt, 60 cycle a-c. Di- 
mensions are: width 5% in., height 
8% in., and length 14% in. with 
magazine installed. Weight is 24 lb. 
Consolidated Engineering Corp., 300 
N. Sierra Madre Villa, Pasadena 15, 
Calif. 
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INSULATION RESISTANCE 
TESTER 

Featuring nine ranges of resistance 
values from 0.1 to 50,000 megohms at 
d-c test potentials of 500, 1250 and 
2500 volts, Model 272 Vibrotest pro- 
vides a portable insulation resistance 
measuring instrument. It is designed 
to check circuits of equipment and 
apparatus designed for high-voltage 
operation. Instrument is line-powered 
from 115-volt, 50-60 cycle source; 
output test voltage on all ranges is 
regulated to 0.1 per cent. In addi- 
tion to the Read position, a panel- 
mounted selector switch provides a 
Quick Charge position permitting 
operator to by-pass output resistor. 
This makes full output of 4 milliamp 
available to quickly charge highly 
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Capacity: Whether you require a few hun- 
dred or several million parts, the right size 
and type of equipment is available. Ample 
kilns available plus many special kilns, in- 
cluding controlled atmosphere kilns, provide 


firing capacity at optimum temperature. 


UNAS 


offers you these advantages for Low Cost: The right equipment for every 
job means that your work is produced at the 


most favorable cost. 


Variety of Materials: In AlSiMag you 
have the widest choice of materials so that 
you can most readily match the material to 
your requirements. Latest property chart 
sent on request. 


ANOTHER  #% 
NEW PLANT. "Gi 
(the third in three years) 
AGAIN PERMITS 


QUICK 
DELIVERIES! 


Engineering Assistance: If you will 
send details of your requirements, our engi- 
neers will submit suggestions on material 
and design to assist you in finding the most 
efficient and economical solution to your 
requirement. 












S2ND YEAR OF CERAMIC LEADERSHIP 
aaa p R A SUBSIDIARY OF MINNESOTA MINING 

RICAN LA Te re 1] fi Tl | AND MANUFACTURING COMPANY 
CHATTANOOGA 5, TENNESSEE 


i 

OFFICES: METROPOLITAN AREA: 671 Broad St., Newark,N.J., Mitchell 2-8159 © SYRACUSE,N: Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 | 
NEW ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 © ST. LOUIS: 1123 Washington Ave., Garfield 4959 
CHICAGO: 228 N. LaSalle St., Central 6-172] © SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 © LOS ANGELES: 5603 N. Huntington Dr., Capital 1-9114 : 
i 
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OFFICIAL U.S. NAVY PHOTO TAKEN OFF OAHU, HAWAII 


UP FROM THE SEA comes fabulous 
Motor Stamina for Industry! 


Over half a century of service aboard U.S. Navy submarines 
— where dependability means life itself —has bred tremen- 
dous stamina into ELECTRO DYNAMIC industrial motors. 
This inheritance of extra dependability, proved during years 
of gruelling duty under the 


































































sea, explains the amazing per- Oneyinee,—_ Extra loos 
formance records being es- fromes. channels. 
tablished by E.D. motors in 

industry today. 


From 1 to 250 h.p. 


(N. £.i8..A. STANDARDS) 










WRITE TODAY FOR 
















CATALOGUE 

me. 1256 Permanently Liberal size 
aligned cast grease lubri- 
iron brackets. cated bearings. 














Also a complete line of Direct Current motors and generators 


ELECTRO @ DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
BAYONNE, NEW JERSEY 
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capacitive circuits and to reduce time 
necessary to obtain readings. After 
reading is obtained, turning selecto; 
switch to the discharge position de. 
energizes circuit under test through 
discharge resistor, protecting operator 
from any capacitive discharge from 
test circuit. Other features include: 
transformer-rectifier power supply, a 
special circuit to eliminate surface 
leakage effects, and an electronic am. 
plifying circuit to provide high sep- 
sitivity in the meter. Applications 
include insulation testing of large 
rotating machines, transformers, cle. 
cuit breakers, large capacitors, and 
other uses. Dimensions of case are 
9% x 12% x 10 in. Weight is 23 lb. 
Associated Research, Inc., 3794 W 


Belmont Ave., Chicago 19. 
No. 55, Reader Inquiry Facility, page 24 


SIGNAL GENERATOR 

Feature of recently perfected micro 
wave signal generator, Model MSG-4. 
are single dial contro] and simplicity 
of operation. Model MSG-4 covers 
the frequency range from 7000 to 
10,750 me. In addition to the single 
turning control and 1 per cent accu 
racy, other advantages include tem- 
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>» 
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etree 


2 
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perature compensation, long life cay 
ity design, wide range of modulation 
frequency, as well as pulse, and in- 
ternal and external FM. The signal 
generator, is constructed to military 
standards and can be used in the 
laboratory. Polarad Electronics Corp.., 
100 Metropolitan Ave., Brooklyn 11 
yt. 
No. 56, Ré 






VARIABLE FILTER SET 


Model 1A variable high pass and low 
pass filter set consists of two k-type 
sections of low-pass filter and two 
k-type sections of high-pass filter in 
one case, switched in octave steps with 
continuously variable multiplier dials 
to cover the range of each octave. The 
cutoff frequency of both the low pass 


MANUFACTURING 










a ae rides ow 



























a 
ugh 
ator 
rom 
ide: 
, a 
face 
am- 
en- 
ions 
irge 
Cir- 
and 
are 
lb. 
W 
CTO 
G-4 
icity 
vers Valvair Speed Kings 
) to are small, light 
ngle in weight, with a 
a speed of 600 cycles 
em- 
per minute, and 
proven capable 
$ of 20,000,000 
cycles and up. 
Ca\ 
tion 
| in- 
gnal : ; eae 
aie The New Valvair Speed King line is complete — 3-way, 4-way, 
the and 4-way-5-port (2-pressure), foot-mounted or sub-base manifold mounted; 
rp., , ‘ 
1 pipe sizes — %4", ¥e", Y2", 34", 1". Complete — to fit almost 
innumerable applications. A precedent-breaker in size, weight, speed and endurance. 
Only one moving part. Non-corrosive materials throughout. 
Solenoid and pilot valve parts are totally enclosed, 
but easily accessible. Get all the facts! 
low Affiliate: Sinclair-Collins Valve Company 
type VALVAIR CORPORATION 456 searpsvey AVE., AKRON 11, OHIO 
vail REPRESENTATIVES IN PRINCIPAL CITIES 
r in 
with 
dials Ask for Bulletin “M-12”. 
The 
pass 
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and high pass filter is adjustable from 
| 65 cycles to 20,000 cycles. The logs 
| in the pass band is 1% db + | qb. 
| attenuation outside the pass band ey 
| creases at the rate of 30 db or more 
| per octave. Maximum attenuation ey. 

ceeds 90 db. Filter is designed tg 
| work between 600-ohm input and 
output impedance and to handle 
maximum of 0.1 wat. Pass bands as 
wide as 65 to 20,000 cycles and as 
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(side view) — 
———,, __—— glass indicator 
——— metal face of appliance 
"speed clip 
Lancaster Was. “clip-on” indicators | 


You speed up your whole production line when you use simple Lancaster 





“clip-on” signal indicators in place of complex indicator assemblies. This 





assembly technique will simplify the mounting of small nameplates, too. 
One glass part, a speed clip... and snap into position, That’s all! No bolts, iinet ain ts ew otal 
nuts, washers or costly assemblies. (See sketch above) the spectrum are possible. Suggested 
uses include reduction of distortion 
in oscillator, output, study of noise 
intricate parts can be produced to close tolerances. Special molding processes | spectrum, laboratory design work, 
| and other applications. Since this is 
a passive network filter, no power 
colors can be used economically on a single piece. supply is required, Dimensions. are: 
| 14 in. high, 7 in. deep and 5% in. 
wide; net weight is 17 lb. Allison 


Lancaster glass is custom-made to your specifications. Even miniature and 
give depth to letters, numbers and designs. And several fired-in permanent 


Glass will not warp, rust, stain, corrode, discolor, rot or wear out. It stays 


easy-to-clean, sparkling and attractive. Capitalize on these special properties taboratories. 14185 Skyline Deve 
of glass. They add utility and sales appeal to any product. | Puente, Calif. | 
cle No. 57, Reader Inquiry Facility, page 245 


Let Lancaster’s design-engineers show you how glass “‘clip-on” signal indi- 
cators can cut installation costs on your product. Send this coupon, today... 
PEAK-TO-PEAK VTVM 
New voltmeter, Do-All Model 655 




















Ce eee 1 

| measures complex and sinusoidal volt- 
THE Lancaster Lens COMPANY | ages and asa peak-to-peak or 
LANCASTER 1, OHIO | rms values directly. It can also 
(] Please send me more information on how Lancaster glass “clip-on” signal indicators | be used to test vibrator power sup- 
i can cut assembly costs on my product. plies, a-c generators and equipment 
\ (J Enclosed are my specifications. Please tell me how Lancaster glass parts can im- | using any type of waveform or d-. 
{ iain | Of high impedance design, it features: 
| NAME TITLE | peak-to-peak a-c measurements of 
{ | from 0.2 volt to 4200 on 7 ranges, 
| eee : ae, 2 a | a-c rms measurements of 0.1 volt to 
| appress —- sctinnamnantanioacioe | | 1500 volts on 7 ranges; d-c measure- 
city 5 STATE__ ae. ments from 0.02 volt to 1500 volts on 
ee a] 7 ranges; and resistance measurements 
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Says SHALLCROSS MANUFACTURING COMPANY, 
Collingdale, Pa.: “For 25 years we have been using 
Driver-Harris Manganin* wire in the construction of 
Wheatstone and other precision bridges. In addition, 
D-H Manganin alloy has been used in many special 
standards for research and development laboratories. 
We feel that the quality of our products and the reputa- 
tion of our instruments have been greatly enhanced 
by its use.” 

Behind statements like these stand Driver-Harris pro- 
duction and drawing techniques, which provide Man- 
ganin of such fixed stability that maximum change in 
resistance between 15°C and 35°C is only about 15 
parts per million per degree centigrade—and fre- 
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BRIDGE. This Shallcross 
Model 6320 Wheatstone 
Limit Bridge can be used 
both for exact resistance 
readings and, in production, 
for rapid checks on percent 
deviation from an accepted 
standard. Overall range 
extends from 0.1 ohms to 
PRMD Ome elem Trew 
resistors are D-H Manganin. 





quently /ess than one-third this amount. Equally good 
electrical characteristics are available for ammeter 
shunt stock operating between 40°C and 60°C. 

The experience of Shallcross reflects the experience of 
a host of manufacturers throughout the country; reflects 
what you can expect from Driver-Harris products, 
whether Manganin or any of the numerous alloys devel- 
oped by Driver-Harris for application in the electrical 
and electronic fields. 

Whatever your alloy problem, therefore, let us have your 
specifications. We'll gladly put at your disposal the 
skills acquired from 50 years of alloy manufacturing 
experience ... make recommendations based on your 
specific needs. 


Sole producers of world-famous Nichrome* 


Driver-Harris Company 


HARRISON, 
BRANCHES: Chicago, 


NEW JERSEY 


Detroit, Cleveland, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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Smooth, Quiet Operation 
Wins 
Customer Acceptance 
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LORD Bonded-Rubber 


Mountings used in basic de- 
sign help to increase sales for 
leading appliance manufac- 
turers. Inherent Vibration and 
Shock are actually “designed 
out” of the appliance, resulting 
in smooth operation and longer 
service life. For instance, the 
famous Blackstone Automatic 
Washer does its work quietly 
and efficiently with the “spin 
dry” basket mounted on the 
Lord bonded-—rubber flexible 
mounting. This Lord bonded-rubber flexible mounting compensates 
for unbalanced loading of the “spin dryer” during the clothes-drying 
cycle. This is another of many examples in which Lord engineering 
experience and precision manufacturing technique combine to ad- 
vantage in basic design to speed up and increase end product sales in 
highly competitive markets. Consider increasing consumer preference 
for your product by using Lord vibration and shock control mountings. 


BURBANK, CALIFORNIA DALLAS. TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
Life Building 


311 Curtis Building 280 Madison Avenue Michigan Ave 811 Hanna Building 





LORD MANUFACTURING COMPANY e ERIE, PA. 


headquarters 
VIBRATION C 












233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK omoaee it, ILLINOIS CLEVELAND 15, OHIO 
520 
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of from 0.2 ohm to 1000 megohms on 
7 ranges. The electronic measuring 
circuit uses a balanced bridge type 
d-c amplifier and a sensitive meter, 
together with a high-impedance volt- 
age divider. A 1l-megohm isolation 
resistor provides an input impedance 
of 11 megohms on d-c. An additional 
peak-to-peak rectifier together with 
compensated attenuator are used for 
a-c measurements. Radio City Prod- 
ucts Co., Inc., 152 West 25th St, 
New York 1. 

No. 58, Reader Inquiry F ty, page 245 


FREQUENCY CHANGER 

Model 2261 frequency changer is de- 
signed to meet most requirements of 
accurately controlled frequency at the 
average to higher-than-usual power 
level. The frequency of the output 
voltage is 400 + 0.1 per cent cycles 
regardless of transients in the input 







voltage and fluctuations of load. The 
output voltage waveform has a maxi- 
mum harmonic content of 8 per cent. 
It can be used as a source for supply- 
ing bus power in a laboratory and for 
other purposes. With no moving parts, 
the audio noise level is kept to the 
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Each day 
sees some 
new problem 
solved by the 
outstanding 
electrical 
and physical 
properties of 
CLEVELITE. 
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CLEVELITE’* 


Yes, there IS a Grade for every need! 


Its high dielectric strength, low moisture absorption, 
mechanical strength, low loss and good machino- 
bility, are essential characteristics of the compo- 
nent parts of your products. 


The world-wide use of CLEVELITE is the result of 
High Quality and Fine Service. 


Tell us your needs. Our Laboratory staff and our 
large production facilities are at your disposal. 


Send for our new folder with complete details on 
the SEVEN GRADES of CLEVELITE and their ap- 
plications. 


CLEVELITE MEANS HIGH QUALITY! 


* Reg. U. S. Pat. Off. ~ 


heCLEVELAND, CONTAINER!" = 


201 BARBERTON AVE. CLEVELAND 2,0 












ABRASIVE DIVISION at Clevelond, Ohie 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND _ RS. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. [5 
ZHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO /< 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 
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Watch 
TENSOLITE 
for progress in 
ELECTRONIC 
WIRING! 






@ 14 COLORS 
@ FREE- 





+ 250°C 


TENSOLITE INSULATED WIRE CO., INC., 


dozens of ways 


to save with 
electric 
heating units 


Contains Such Valuable 
information as: 


Heat Loss Tables 


PLUS HOW to Select and Apply Watlow’s Complete Line 
of Strip, Cylindrical, Ring, Cartridge, Tubular and Immer- 
sion Heaters to meet your particular needs. 








For High Dielectric 
Strength, specify - 


TENSOLON 


TEFLON-INSULATED 


@ THIN WALL WIRE & CABLE 


STRIPPING For an extra margin of dependability at maximum 

@ EXTRA operating temperatures, specify these rugged 

FLEXIBILITY Teflon insulated hook-up wires. Available in strand- 

@ TOUGH TEFLON ed sizes from 20 to 30 AWG with shields and teflon 

INSULATION jackets or lacquered braids. Constructed to meet 

highest government and commercial standards, 

@ TEMPERATURE Tensolon Wires feature the new Tensulated-Teflon 

a . covering that eliminates pin holes and other 
_ ° imperfections. 


ASSORTED TENSOLON HIGH-TEMP 
IN LABORATORY AND TEST QUANTITIES 


An economical sample kit for designers, engineers, testing 
departments and development laboratories. Prices on request. 


WRITE FOR CATALOG TODAY 


WIRES 


How to Determine Wattage Requirements 
Specific Heat Tables for Solids, Liquids, Gases 


Energy Charts for Heating Air & Water 
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TARRYTOWN, NEW YORK 


Pas will show you 


SEND for 
Your Copy 
Today! 


SINCE 1922-—DESIGNERS AND MANU- 
FACTURERS OF ELECTRIC HEATING UNITS 


ELECTRIC MFG. CO.) 
1362 FERGUSON AVE. 
SAINT LOUIS 14, MO® 












































hum level of impregnated _ trang. 
formers. No current-limiting boxes or 
accessories are required for Starting, 
Input is: 220 + 5 per cent volts, 
three phase, 60 cycles, 12 amps per 
phase. Specifications for the output 
are: 1500-2500 va, 0.7 to 1.0 power 
factor lag, 115 + 2 per cent volts, 
single phase, 400 = 0.1 per cent eps, 
The output volt-ampere rating is de- 
termined by the position of the manu- 
ally operated 1500-2500 VA Selector 
switch. In the 2500 VA position, it 
is necessary to keep a minimum load 
of 1000 VA to prevent overrating the 
controls. The input power to Model 
2261 is rectified and filtered; the dc 
voltage is used to operate an elec- 
tronic inverter. The inverter consists 
basically of two thyratrons which are 
alternately fired in a push-pull fashion, 
This alternate firing is controlled by 
an electrically-driven turning fork. 
The frequency of the tuning fork 
alone determines the frequency of the 
output voltage. A saturable reactor, 
with appropriate control circuits, is 
used to contro] the output voltage, 
The unit is designed for mounting in 
a standard 19 in. rack. Dimensions 
are: width, 19 in.; height, 22%4 in; 
and depth, 20 in. Weight is 230 lb. 
Varo Mfg. Co., Inc., 1801 Walnut St., 
Garland, Texas. 

No. 59, Reader Ir ry Facility, page 245, 


CAPACITANCE TEST UNIT 

Modified panel mount test clips, des- 
ignated No. 2-2 Test Board, is de- 
signed to simplify the testing of re- 
sistors, capacitors, germanium diodes, 
and the use of general test leads. 
No, 2-2 is available with banana 


plugs on %4 in. centers. The body is 
molded of general-purpose phenolic. 





Plugs and clips are plated. Highly 
| tensioned spring clips are used, which, 
| the manufacturer claims, provide posi- 
tive contact. Grayhill, 561 Hillgrove 
Ave., La Grange, Ill. 

Circle No. 60, Reader Inquiry Facility, page 245 


| 
| 
| 

New Design Compendium on Electro- 
| Hydraulic Control now ready—see page 
| 258. 
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t, Designed in every detail 

6 to give you the finest of 
service on your glass-to- 
metal seal requirements. 

i Hermaseal’s new, 11,000 sq. ft. plant is com- 

ad pletely modern in layout and equipment. It 
was planned specifically for both mass pro- 

eS, duction, to assure prompt delivery, and high- 

Is. est quality glass-to-metal sealing, vacuum 

na pumping and hermetic assemblies. * 

is New, Complete Hermaseal Catalog 

lic. Write for your copy of this useful 24-page 

hly catalog. It’s loaded with facts, specifications, 

ch, drawings, photos, of standard and special 

0si- terminals, headers and other quality Herma- 

wwe seal products. 
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Z THE HERMASEAL COMPANY, INC. 
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ELKHART 15, INDIANA 


DECEMBER 1953 




















































NS 


Mate a 
ae: 


SLIP RINGS 
... AND SUP RING ASSEMBLIES 





mw 86 f] 9 
BRUSHES — CONTACTS — ASSEMBLIES 


.. Use SILVER GRAPHALLOY for appli- 
cations requiring low electrical noise; low 


EXTENSIVELY USED IN: 


SELSYNS * GUN FIRE CONTROLS 
ROTATING THERMOCOUPLE and 
_ STRAIN GAGE CIRCUITS 
ROTATING JOINTS * DYNAMOTORS 


Wide range of grades available for 
standard and special applications. 


Ctee Craphalley Product 


ing Bearings, 
Pistor; Rings, Seal Rings, 
Thrust and Friction 








1059 NEPPERHAN AVE. * Yonkers, New York 


CJ Please send date on Graphalloy BRUSHES and CONTACTS. 
0 Send dete on BUSHINGS. 





NAME & TITLE 





COMPANY 
STREET 








Literature for the Asking 





| To obtain copies of these publications 


| 


SYNCHRONOUS 


| letin. 


circle item number on postcard in Reader 
Inquiry Facility, page 245. 


MOTOR CON- 
TROLS—Synchronous motors are de- 
scribed in an illustrated 16-page bul- 
Explained the electrical 
operation of synchronous motors and 
the areas where contro] is essential. 


are 


Problems common to synchronous 
motor applications and their solu- 
tion by using the correct control 


equipment are explained. Various con- 
trol units are described and data are 
presented on ratings and dimensions. 
General Electric Co. 

Circle No. 61, Reader | 


MOTOR’ BRUSH - HOLDERS—Em- 
phasizing the fact that manufacturer’s 
standardized line of custom-built 
brush-holders are made from. stock 
tools, 21-page catalog shows how a 
wide variety of different sizes 
types of molded brush-holders may be 
obtained from twelve standard series. 
Specifications are also given on brush- 
holder Additional data 
design, features, and the construction 
details of the Useful 
information and_ illustrations 
included. Phoenix Electric 


and 


caps. cover: 


various series. 
design 
are also 
Mfg. Co. 


Circle No. 62, Reader 


lity. paae 24 


Inquiry Facil 


| ALNICO GRADE 7—Information on 


| CERAMICS 


the design, uses, properties and manu- 
facturer of alnico permanent magnets, 
cast grade 7, is presented in a four- 
page technical report, PM-112. In 
addition to graphs and tables explain- 
ing magnetic and physical character- 
istics of the magnets, the report in- 
cludes a detailed discussion of design 
considerations, test information and a 
general comparison of cast grade 7 
with other magnetic materials. Car- 
boloy Dept., General Electric Co. 

No. 63, R: 


ider Inquiry Facility, page 245 


CHART — Four - page 
property chart provides information 


' on the principle uses for steatites, 


| alumina, 


Cordierite, porcelain, and 
lava. Among the properties given are: 
dielectric constant, power factor, 
water absorption, density, and color. 
Data are also presented on: hardness, 
tensile strength, compressive strength, 
softening temperature, and flexural 


| strength. Other mechanical and elec- 


trical properties of manufacturer’s line 


of ceramics include: linear coefficient 
of thermal expansion between 25 and 
100 C and 25 and 600 C. Since no 
completed insulators are stocked, table 
enables the design engineer to specify 
the grade of material required 
M. Kirchberger & Co., Inc. 


e No. 64, Reader Inquiry Fac ge 245 


CLAD METALS—FEntitled 
troduction to Clad Metals.” 


“An Ip- 


26-page 


illustrated booklet offers a compre- 
hensive survey of the manufacture 
and applications of stainless-. copper-, 
brass-, and other clad steels. Topics 
covered include a definition of clad 
metals, principles of bonding, char- 


acteristics of clad metals, methods of 
cladding and applications. Pointed 
out is fact that the cladding process 


may save weight and cost on many 
items without disrupting existing 
manufacturing methods. Superior 
Steel Corp. 

No. 65, Reader Inquiry F ty, page 245 


SILICONE-BASED FINISHES—Five 
pages of preliminary data provide 
information on performance and ap- 
plications of silicone protective coat- 
ings, which generally fall into one 
of three groups. These are: “straight 
silicone” paint; modified silicone fin- 
ishes; and air-drying modified sili- 
cone finishes. Also covered are the 
use of silicone fyxid additives. Pointed 
out are the characteristics the fin- 
ishes have in common. Reference 
material is presented and applications 
and operating ranges are among the 


additional topics discussed. Dow 
Corning Corp. 
Circle No. 66, Reader Inquiry Facilit ye 245 


HERMETIC SEALED TRANSIS- 
TORS—Four-page bulletin covers two 
types of hermetically sealed point- 
contact transistors, presenting both 
theory and application. Also presented 
are formulas, equivalent circuits, and 
characteristic curves. Two pages de- 
scribe Types 102 and 103 point-con- 
tact transistors, which differ princi- 
pally in cutoff time. Mechanical speci- 
fications and electrical data are given. 
Texas Instruments, Inc. 

ircle No. 67, Reader In 


quiry Fac ge 245 


FASTENER HANDBOOK -— [Illus- 
trated, 24-page handbook is devoted 
to each of seven different fastener 
types: screw fasteners, blind rivets, 
adjustable pawl fasteners. spring-grip 


ELECTRICAL MANUFACTURING 
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BARNES 


jor better design 





Constant-Flo motor pumps are smaller, weigh less, 


eliminate alignment problems. 


BEFORE— 
Conventional, separate pump and motor 
mounted on cast base plate. 


HERE is a new ‘‘Pressure Package”’ made possible 
through a unique close-coupled construction. This 
line of rotary gear pumps, manufactured by the 
John S. Barnes Corporation, Rockford, Illinois, 
can deliver pressures up to 3000 psi. Motors are 
available in the NEMA 42, 56 and 66 frames in 
a range from % to 1% hp. 










AFTER— 
Constan?-Flo motor pump combination results 
in compact, lightweight unit. 


The rapidly growing list of applications already 
includes automatic door operators, forced lubrica- 
tion, filters, material stackers and elevators, crimp- 
ing machines, vegetable dicers, fuel oil transfer, 
coolant pumps, chair lifts and machine tools. 


This is another example of product improvement 
—the use of Doerr motors provided the manufac- 
turer with the proper engineering features as well 
as a reliable source of supply. We would be pleased 
to consult with you on your motor applications. 


SIMPLIFIED ASSEMBLY 


Permits easy inspection, 


CEDARBURG, WISCONSIN 





Electric Motors 
from 1/30 to 5 
hp. Standard 
or Designed to 
Your Specifica- 
tions 


quick replacement of 


motor or pump. 


DECEMBER 1953 
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fasteners, anchor nuts, and other 
types. Each section contains photo. 
graphs, drawings, tables of dimen- 
sions and size, and other data, 
Southco Div., South Chester Corp, 
e No. 68, Reader Inquiry Facility, page 245, 


DEEP DRAWN BOXES—Now avail- 
able is the 1954 Zero catalog listing 
more than 750 seamless deep drawn 
boxes. Listed are a wide variety of 
standard and stock sizes which can 
be obtained without tooling charges, 
Included are drawn boxes to be used 
as electronic chassis and cabinets, 
Complete specifications are provided, 
Zero Manufacturing Co. 

No. 69, Reader Inquiry ility, page 245, 


RIGID POLYVINYL CHLORIDE- 
In a four-page brochure, complete 
with illustrations, data are presented 
| on the uses and properties of rigid 
polyvinyl chloride fabricated to cus- 
tomers specifications. Advantages of 
Hysol 9000 Series are presented and 
| capsule case histories are shown. 
| Houghton Laboratories, Inc. 
ircle No. 70, Reader Inquiry Facility, page 245 


DIRECT-DRIVE BLOWERS—Avail- 
able with or without speed control, 
direct-drive blowers are described in 
a four-page brochure containing per- 
formance curves and _ illustrations. 
Blowers are designed for use in forced 
warm-air furnaces and air condition- 
ing systems. They are available in 
two sizes of housings and in various 
| ratings. Design features, performance 
| curves and other illustrations are in- 
| cluded. Morrison Products, Inc. 
| Circle No. 71, Reader Inquiry Facility, page 245 





ENGINEERING . 

LEADERSHIP THERMISTORS — Useful _ reference 
material on heat-sensitive electrical 

TO BRING YOU resistors with negative temperature 

BETTER FABRICATED | coefficients are contained in technical 


data sheets, TH-9, TH-10, TH-1I. 


Information is provided on_ various 


TEFLON PARTS 


| applications, including controlled 

Since the very inception of Tefion, “John Crane”’ automation, temperature _compensa- 
G ae | tion, contactless switches in overload 

has geared their engineering talents and facilities ; | protective devices, and other topics. 
to develop its possibilities for manufacturers of | Principles of operation of a thermistor 


are given and curves, applications, 

and advantages are covered. Briefly 
| mentioned are the company’s three 
available types, which are manufac- 


electrical and chemical equipment. As a result, 
“John Crane”’ is ready to work with you in recom- 
mending and designing Teflon component parts tured in two grades by the process of 
best suited to your special requirements. 4 powder metallurgy. Carboloy Dept., 


General Electric Co. 











“JOHN CRANE” TEFLON parts can be manufactured to your specifi- a rcle No. 72, Reader Inquiry Facility, page 245 

i cations. Investigate now. Let us know your requirements. Send for 7 
our 12-page illustrated catalog. Crane Packing Company, a MICA REVIEW-First issue of the 
1824 Cuyler Avenue, Chicago 13, Illinois a Mica Review states its policy is to 
a7 ig include practical information for en- 


gineers and all those handling mineral 
ic COMPANY mica. Other subjects discussed are: 


Bee ies Se sources of supply; size; thickness; and 
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The low cost of Soreng Solenoids 
results from the application of spe- 
cially developed, quality techniques 
on mass production products. 


solenoid. 


@ Double shading coils produce extreme 
quietness and high sealing pull. 


® Soreng Solenoids deliver more pull 
where needed with the power drop- 
off of conventional solenoids elim- 
inated, 


® Electro-mechanical characteristics are of the coils. 


As you can judge from the above features, a lot of keenly 
specialized engineering talent went into the basic design 
of Soreng Solenoids. This engineering reservoir is avail- 
able to you whenever you have a design problem involv- 
ing electrically actuated movement. If your problem 
isn’t immediate, we’d still like you to have a copy of 
Solenoid Bulletin CF-124. 





‘ PRODUCTS CORPORATION 


DECEMBER 1953 


uniformly retained over a longer 
period of time than those of any other 


@ Coils are wound on one-piece Bake- 
lite bobbins delivering positive insu- 
lation from the frame. Moisture is 
sealed out with vacuum impregnation 





to Soreng Solenoids 


Low first cost—long service life... 
that sums it up for Hotpoint as well 
as most other leading appliance 
manufacturers. Sure, we know “low 
cost—long life’ is an old record, 

but Soreng plays it with a new needle. 
That “needle” is made up of the 
exclusive advantages of Soreng 
Solenoids. For instance... 


Po oP sel) Y 






Type 2712130 






SOLE O1os 


y 








PHENOLIC FACTS FOR BUSINESSMEN 





Ever see your reputation close-up 7 


@ We see ours every day. Indeed we 
make such a point of it that, when no 
press meeting our standards for exam- 
ining the flow value of plastics was 
available, we designed this new type 
ourselves. The test pieces it turns out 
are part of the quality control program 
on which the Durez reputation rides. 

Assuring the highest possible uni- 
formity from batch to batch, this press 
is one of the many behind-the-scene 
reasons why thousands of manufac- 
turers put their faith in Durez phenolic 
resins and molding compounds. 
Others include Durez laboratories full 
of experimental and testing apparatus 


and groups of hard-to-please men. 

So when you lay your company’s 
reputation on the line with Durez 
materials, you may be sure there are 
no better of their type. We've been 
specializing in the phenolics — most 
versatile of all plastics — for 32 years. 
We'll gladly work with your molder 
or your own staff in applying them 
profitably to your needs. 

Why not write (on your letterhead 
please) for our monthly “Plastics 
News,” reviewing industry's newest 
uses of Durez? Durez Plastics & 
Chemicals, Inc., 1312 Walck Road, 
North Tonawanda, New York. 








MOLDING COMPOUNDS 


familiar in thousands ot 
products built for rugged 
everyday service 


RESINS FOR INDUSTRY 


— including a new fast 
curing type for shell 
molding in foundries 





PHENOLIC PLASTICS THAT FIT THE JOB 
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quality. Under these heads valuable 
reference material is presented. The 
Review will be concerned with only 
the two major types of mica: Mus- 
covite and Phlogopite. Mica Fabrica. 
tors Association. 

Circle No. 73, Reader Inquiry F ity, page 245 
CLEAR RIGID PLASTICS SHEETS 
—12-page catalog describes and illus- 
trates applications of a line of clear 
cast thermoset Cocor sheets. Charac. 
teristics, applications, military speci- 
fications satisfied and other data are 
included. Fabrication facilities and an 
extensive table of technical properties 
are included. Cast Optics Corp. 


rcle No. 74, Reader Inquiry Facility, page 245 
LOW -LEVEL SOUND CONNEC. 
TORS—In four pages, complete with 
illustrations, data are presented on 
XL connectors. Design features are 
stressed and 17 different assemblies 
and two insert arrangements are 
stressed. Applications include use on 
amplifiers, data recorders,  oscillo- 
graphs and other equipment. Cannon 
Electric Co. 

> No. 75, Reade r ry F ity e 245 


HIGH-VOLTAGE CERAMIC CA. 
PACITORS-—Illustrated four-page en- 
gineering bulletin describes the new- 
est additions to a line of high-voltage 
ceramic capacitors molded in mois- 
ture-resistant nonflammable thermo- 
setting plastics. Data are provided on 
ratings, operating temperature, dis 


sipation insulation — re 


factor, and 
sistance. Other performance charac 
teristics 


cover dielectric tests, life 


tests, and humidity 
Briefly mentianed is fact that capac- 


itors have a ceramic dielectric element 


resistance’ to 


made under a special process. Spragu 
Electric Co. 
No. 76, | é nq F 


METAL WEIGHT CALCULATOR- 
Manipulation of a slide calculato: 
provides weights of strips, sheets, bars 
and plates of various metals and 
alloys. Factors are given for steel, 
stainless steel, nickel, monel, inconel, 
aluminum, hasteloy, copper and t:- 
tanium. Continental Copper & Stee! 
Industries, Inc, 

“ircle No. 77, Reader Inquiry F 


TRANSFORMERS, INSTRUMENTS 
—Illustrated 24-page catalog provides 
complete information on an extensive 
line of transformers and test instru- 
ments. Included are high fidelity trans- 
formers, toroidal inductors, and her- 
metically sealed pulse transformers 
made in accordance with MIL-T-27 
specifications. Data are also provided 
on miniature audio transformers, fila- 
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Wherever you need electric motors for maximum 
power in minimum size, Pesco has the basic co-ordi- 
nated frame sizes and power elements you'll require. 


For example—Pesco motors are now in use for: 
cooling (blowers for electronic equipment), tuning 
(radios and automatic finders), scanning antenna 
(civilian and military), antiaircraft radar fire control, 
as well as pump drives and mechanical actuators. 

By using standardized parts in a series of six co- 
ordinated frame sizes, Pesco can provide you with 
electric motors for electronic applications with volt- 
ages from 6 to 120 volts D. C.; from 1/100 to 6 


A BORG-WARMER 


imousTRyY 


Compact, powerful, custom-built A.C. or D.C. 
motors for ELECTRONICS and ELECTRO-MECHANICS 


H. P. for operating speeds up to 15,000 R. P. M. 
Special, high-altitude design will operate from -65° 
to -- 165° F. 

Pesco high-frequency A.C. induction motors, squir- 
rel-cage type, are built in a series of 5 co-ordinated 
frame sizes to meet horsepower requirements of .01 
to 9.0, at 400 cycles per second. 

Motors in these frame sizes can be built for your 
specific frequency, using standard parts to obtain 
the speed and -power rating desired. Consult our 
Engineering Department concerning your require- 
ments. Strictest confidence—and no obligation, 
of course! 

















PRODUCTS DIVISION 
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BORG-WARNER 


24700 NORTH MILES ROAD 


CORPORATION 


BEDFORD, OHIO 
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— @ behind this symbol is an on-hand 
inventory of more than 9,000 items 
and sizes of stainless steel fastenings. 
Ready for immediate shipment, this 
stock is the largest and most com- 
plete in the industry. In addition, 
a production capacity for large or 
small quantities of special orders is 
at your service! A good reason — 
when you think of stainless steel 
fastenings—to think FIRST of 
Anti-Corrosive! Send for Catalog 
53G today! 


ANTI-CORROSIVE METAL PRODUCTS CO., INC. 


Castleton-on-Hudson, New York 
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ment transformers, and many other 
types. Also described are a line of teg 
instruments, including a low frequeney 
Q indicator, a megohmmeter, decade 
inductors, a vacuum tube voltmeter, g 
comparison and limit bridge, and other 
instruments. A table of contents jg 
included. Freed Transformer Co., Ine. 

No. 78, Reader Inquiry Facility, page 245 


GLASS-BONDED MICA PARTS. 
Entitled “From One Designer to Ap. 
other,” 24-page publication discusses 
the design of parts to be machined 
from Mycalex glass-bonded mica, 
Divided into eight major chapters, 
booklet provides information on gen- 
eral considerations, available | sizes 
and shapes, inserts, tolerances, holes, 
threads, contours and_ profiles, and 
grades. An index is included. Mycalex 
Corporation of America. 

e No. 79, Reader Inquiry Facility, page 245, 


DIE-CASTINGS — 12-page pamphlet 
points out plant facilities extending 
from original design engineering to 
final delivery of zinc and aluminum 
die castings. Text and_ illustrations 
show consecutive steps in the proe- 
ess. Also included is a_ table of 
chemical and physical specifications, 
as well as hints for designing die 
castings. Reductions in cost are 
stressed and capsule case histories 
are presented. The Hoover Co. 

> No. 80, Reader Inquiry Facility, page 245 


WATERTIGHT PANEL  INSTRU- 
MENTS — Technical bulletins Model 
112 and Model 120 contain four pages 
of general specifications, tables of 
standard ranges and approximate re- 
sistances for, 142 in. round (Model 
120) and 1% in. square (Model 112) 
panel instruments. Special features 
and photographs are included. DeJur- 
Amsco Corp. 

No. 81, Reader Inquiry Facility, page 24 


WASHERS, STAMPINGS—Complete 
with illustrations and many tables, 16- 
page booklet contains useful informa- 
tion on tension, friction and finishing 
washers; wire terminals; blanking dies; 
and dished blanks. Information is also 
given on progressive and compound 
washer dies. Included, too, are a table 
of standard gages and two pages of 
illustrations showing the general scope 
of stampings manufacturer can pro 
duce. The Quadriga Manufacturing 
Co. 

e No. 82, Reader Inquiry Facility, page 245 


SWITCHES ~— Series of data sheets, 
Nos. 64, 66, 68A, and 71, present data 
and contain illustrations on low-force, 
switches with lever actuators; roller 
plunger switches for heavy-duty actu- 
ation by cams; small DPDT types; 
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P esistance to: 
a self-bonding CHARACTERISTICS a 
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nd Polyethylene, on pao gg ‘ Acids .......... 
H electric strength...... 000 voits/mil avg. Alkalies 
ex LT Power factor .............. 60 cycles ...0.0006 Moisture vapor transmission ...... Negligible 
to corrosion 1000 cycles....0.0006 Castor OV no... eceseeessesessemesenees 
45 i ; : 106 cycies ..0.0004 Commercial Hydraulic Fluids ...... Excellent 
ben and chemicals. Dielectric constant... 60 cycles... 2.32 Aging qualities 0.000000. Excellent ; 
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- and chemicals. 
= BI-PRENE INSULATION CHARACTERISTICS 
ges Physical Tests on Press Air Bomb at 26°F for 30 Days at 80 p.s.i. 
of Cured Slabs 10°/310°F ae 160% of original elongation 
: MY \443000 31 VA eS Y: a. 980 p.s.i. original Tensile 
re rity aye A re - ober h Ao ve Cra i MI oe ea ce: 400% Oil Resistance { 
rdel * SA gag ae See 200% MOduyus oo. ccccceosooen 1030 p.s.i. A.S.1.M. Reference ‘fluid number one — 
12) EXCELLENT CONFORMABILITY e@ SELF-BONDING e TN ci coccosesi sence 6 hours to cut 11.7% maximum swell in 24 hrs. A.S.T.M. 
~ MOISTURE-RESISTANT e@ HI-DIELECTRIC STRENGTH Physical Properties on Aging Reference fluid number two—69.7% maxi- 
res 80°C Oxygen Bomb for 14 days mum. swell in 24 brs. 18 hr. exposure in 
67.4% of orignial elongation oil at 121°C ~ Tensile decreased 4.5%. 
Jur 62.6% of original Tensile Elongation increased 70%. 
Here are two multi-purpose electrical insulating tapes for The outstanding characteristics and excellent insulation 
or wire or cable splicing . . . the self-bonding BI-SEAL and properties, plus the feature that once applied BI-SEAL 
a. the self-affixing (air-curing) BI-PRENE...to meet the and BI-PRENE tapes fuse into a solid mass, impossible 
or strictest requirements for unusual as well as ordinary cable to unwrap or delaminate, enables these products to offer 
; on splice applications for the smallest wire or the largest cable complete and lasting protection against moisture, acids, alka- 
rt ... wherever tape can be used for splicing. lies, oils, chemicals, sunlight, corrosion, fungus, ozone, etc. 
a 
und i 
- at “R Write for samples and detailed data 
s 0 
i AY 
ope ~ 
pro- = 
ring 
Electrical 
} 245 Insulation 
7 Headquarters ® 
ni % ¢ 4 ® 51 MURRAY ST. e COrtlandt 7-9264 e NEW YORK 7, N.Y. 
data E 
orce, MIRAGLAS VARNISHED TAPES, CLOTHS AND SLEEVINGS « MIRAGLAS TAPES, BRAIDED SLEEVINGS AND TYING CORDS + MIRAGLAS SILICONE TREATED CLOTHS, TAPES AND 
i TUBINGS » MICA TAPES, CLOTHS AND MICA-FIBERGLAS COMBINATIONS « FIBRE, PHENOL FIBRE AND MIRALITE POLYESTER RESIN SHEET INSULATING PAPERS—DURO, FISH, 
oller PRESSBOARD, ETC. » VARNISHED CAMBRIC TAPES, CLOTH AND SLOT INSULATIONS + COTTON TAPES AND SLEEVINGS + TWINES AND TIE TAPES + ASBESTOS TAPES, 
ictu- SLEEVINGS AND CLOTH, TRANSITE AND ASBESTOS EBONY « ARMATURE WEDGES AND BANDING WIRE + VARNISHED TUBINGS, HYGRADE, MIRAGLAS, HYGRADE VF, MIRAGLAS 
nes: SILICONE * THERMOFLEX AND FLEXITE EXTRUDED PLASTIC TUBING * PERMACEL MASKING TAPES AND ELECTRICAL TAPES + BI-SEAL, BI-PRENE; FRICTION TAPES AND 
po RUBBER SPLICE » COMPOUNDS—TRANSFORMER, CABLE FILLING, POTHEAD, ETC. + INSULATING VARNISHES OF ALL TYPES. 
ING DECEMBER 1953 - 








































































and a subminiature snap-action, pin 
plunger model of which it takes 265 
to weigh a pound. Features, character. 
istics, ratings, and contact irrange- 
ments are covered. Preliminary data 


sheets P74 and P75 describe and illys. 
trate a magnetic blow-out switch and 
SPECIAL BIGNESS 
switch. Applications, types of termi 


nals, characteristics, and ratings are 
given. Micro Div. of Minneapolis 
Honeywell Regulator Co. 

e No. 83, Reader Inquiry Facilit 1e 24 


S | SOLENOID PILOT OPERATED 
| VALVE — Tests have shown that up- 

Sy wards of 20,000,000 cycles can be ex- 
> pected of Speed King series of solenoid 


Have Many Applications 


pilot operated control valves. Among 
its advantages are: all parts are totally 
enclosed; absence of springs in main 
valve body; speed of operation up to 
600 cpm for air service; and low cur. 
rent consumption (10 watts max), 
Basic design embodies a 3-way pilot 
valve. Availability of a wide range of 
models and sizes for many different 
applications are stressed. Complete 
data and many illustrations are also 
included in this 8-page brochure. 
Valvair Corp. 

Circle No. 84, Reader y Facilit 245 





INSULATING ROSIN FLUX—Data 
on a non-corrosive highly activated 
flux that, it is said, will not carbonize 
at high temperatures as high as 750 
825 F are given in a four-page folder. 
In the flux insulating characteristics 
| comparable to those of polyethylene 

Kenyon oil-filled hermetically sealed transformers have particular application to | are said to have been successfully in 
pulse and high voltage plate transformers and to charging reactors. | corporating, thus increasing the in 

They are specially valuable for reactors and plate transformers operating on 400 | sulation properties of component and 
cycle or higher frequency primary supply voltage. circuit. Information is presented on 
Because of their internal characteristics oil-filled transformers present different other fluxes in the line. as well as on 
rosin flux thinners and removers. Com 
parative charts are also included. Lon 


don Chemical Co., Inc. 
The result is a unit with high quality insulation, small! in size yet possessing ex- cle ite. an. 3 iia: eal 245 


problems from conventional types. Cases must be correctly designed, terminals 
properly constructed and sealing methods highly efficient to eliminate oil leakage. 
Kenyon has successfully solved these problems. 


cellent life and exceptional dependability. 
Because of substantial savings in size and simplicity of insulation, use of Kenyon | ELECTRICAL COMPONENTS 


Oil-Filled Transformers frequently results in lower final cost. Latest catalog, containing 226 pages, 


describes a wide variety of compo 
nents and instruments. Sections are 
devoted to tube sockets, transistors 
special-purpose tubes, and power sup 
plies. Other pages present data on 
transformers, capacitors, and resistors 
Specifications are also given on elec 
trical tapes, as well as on a_ wide 
No matter what your transformer requirements may be con- variety of test instruments—appliance 
tact Kenyon first. Our engineers will endeavor to show you testers, regulated power supplies, 0s 
how you can increase efficiency at low cost by choosing a cilloscopes and many others. Radio 
Tertius) Le ee Shack Corp. 

ircle No. 86, Reader Inquiry Facility, page 245 


KENYON TRANSFORMER CO., Inc. INDUSTRIAL SHEARS — Guide to 
the selection, setting up and operating 
840 Barry Street, New York 59, N. Y. Di-Acro shears are described and illus- 
trated in a new 14-page booklet. 
Pointed out are the many different ma- 
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NP +LE+S0O+TE= 
a new concept in the production of 
precision alloy strip 
The Wilbur B. Driver Co. supplies resistance alloys, Rodar 


Nickel, Beraloy and custom alloys to exacting specifica- 
tions for electrical, electronic and instrument applications. 
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terials that can be sheared, including | be 
plastics, mica, and rubber, as well as | at 
heavy gages of aluminum, chrome 
molybdenum, leaded brass, stainless 
steel and other spring tempered mate- 


» 


MAGNECRAFT 


Miniature 





Telephone Type 
RELAYS 





of 16 gage mild sheet steel. O’Neil- | 


| 
rials. Specifications and capacities are QUE LAR C 
listed in tabular form on four-hand— , 
and four-power operated precision 
shears which have a material capacity Th Cj ‘. / 
é Circuit 
at A | 
Class 11 Short Form ae Inquiry Facility, page 245. | B kj 
reaking Plugs 


Available in a wide variety of 


@ Contact combinations 


STAINLESS STEEL FASTENINGS 


© Coil operating voltages or currents— — Twenty-page catalog describes ( R t 
DC only stainless steel cap screws, nuts, wash- all ecep ac es 

2 ~ ie emcaaag om AE ate ers, machine screws, sheet metal : 

@ Hermetically sealed or dust-tite en- | screws, wood screws, set screws, and Ratin S lJ to 
closures |other types. Data are also presented| ® ® ® g ) 


on standard stainless steels. Back 
cover has a chart with AN specifica- 
|tions and a decimal equivalent chart. 
Star Stainless Screw Co. 

No. 88, Reader Inquiry Facility, page 245. | 


200 AMPERES 








|'SIDE REGISTER CONTROL SYS- | 
| TEMS — Operation and applications | 
'|of photo-electric side register control | 

| systems are described in an eight-page | 
bulletin. Designated GEA-5947, pub- | 
|lication explains the “two-point” and | 
“proportional” register systems which | 
are used on slitting, rewinding, side- 
|trimming, and printing operations. | 
| Operational drawings show the various | 
| uses and features of the two-point (for 
| moderate speed runs) and proportional | 
(for high-speed high-accuracy) reg- 
ister control systems. General Electric 
Co. 










EC 





The exclusive QuelAre con. 
struction provides exceptional 
protection to contacts, for safe 
use as current rupturing de- 
vices, Unique partitioned insu. 
lation proVides extra long dis- 
tance between contacts and be. 
tween contacts and ground, In. 
sulating chambers completely 
enclose all contacts and form 
an arc-trapping space, Galvan. 
ized cast metal housings, bake- 


2 No. 89, Reader Inquiry Facility, page 245 





CONTROLS — Largely devoted to 
Model 1 subminiature and Model 2 | 
standard-size controls, illustrated 12- 
page catalog presents data on ratings, | 
|sizes, mounting means, available | 
| styles, as well as uses. Also covered are | 
Model 2 “plug-in” units for etched 


Actual size—Class 22 | 


$F BR 


Class 22 Long Form 
Available in a wide variety of 


@ Contact combinations 
@ Single or Twin contacts 





Coil operating voltages or currents— 
AC or DC 

Coil resistance from .12 to 20,000 
ohms 

Time delay—slow release to 125 milli- 





chassis applications and JAN types. | 


| Mentioned are special models for use | 
i. ° ° ° ° ° ° | 
|in conjunction with transistor circuits. | 


. ° ° | 
Complete electrical and mechanical | 
specifications are given, as well as| 


lite insulation and individually 
renewable contacts insure long 
service life. 

QuelAre plugs and recepta- 
cles are available in a complete 


and 4 


seconds—slow operate to 75 milli- useful technical information. Cen- | range of styles, 2, 3 

seconds. ; lab. Div. of Globe-Uni a pole types—grounded through 
@ Fast acting—3 to 5 milliseconds tralab, Div. of Globe-Union, Inc. shell or extra pole. Housings 
@ Hermetically sealed or dust-tite en- Circle No. 90, Reader Inquiry Facility, page 245 with threaded cap, plain cap or 


Hermetically Sealed Relays 


closures 


Specialists in hermetically sealed relays 
to the highest quality standards—over 
fifty varieties of enclosures available. 


SPECIAL RELAYS to your speci- 


fications—send for 


FREE Engineering 


Bulletins 


MAGNECRAFT 
aa S Times hg 


1446 W. Van Buren St., Chicago 7 
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CHesapeake 3-5020 


RIGID PLASTICS SHEETS—A four- 
page booklet, complete with applica- 
tion information and engineering data, 
describes Campco S-300, a copolymer 
of styrene and rubber. Available in a 
wide range of colors and characterized 


hinged spring door. Ratings 
20, 30, 60, 100 and 200 am. 
peres, 250 volts DC, 600 volts 
AC. Consult your Pylet Cata- 
log 1100, Bul. 1140-2 for com- 
plete listings. 





by fine surface finish, it is easily} CONDUIT FITTINGS « FLOODLIGHTS 


formed to complex shapes. Applica- 
tions include use in refrigerators, air 
conditioning, and other equipment. 
Emphasis is on low-cost forming char- 
acteristics, including adaptability for 








THE 
PYLE-NATIONAL 
COMPANY 





the vacuum forming process. Other] 1388 N. Kostner Ave., Chicago 51, Ill. 
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For Longer WEAR and 


SERVICE LIFE 


SPECIFY 


PRODUCTS 


for parts subject to wear 


Components fabricated by Spaulding to your speci- 
fications from Spaulding basic materials offer great 
resistance to wear in a wide variety of combina- 
tions with such other properties as structural strength, 
dimensional stability, light weight, electrical insula- 
tion, moisture resistance, resistance to chemicals, clean 


machining, and quietness in mechanical operation. 


When designing a new product or improving an ex- 
isting one, ask you nearest Spaulding Branch Office 
for a recommendation as to the correct types and 
grades of Spaulding materials that will give it better 
service characteristics. Ask also for full information 
on how you can reduce costs by utilizing Spaulding’s 
complete fabricating facilities. 


SPAULDING FIBRE COMPANY, INC., TONAWANDA, NEW YORK 


MAKERS AND FABRICATORS OF: 


VULCANIZED FIBRE: In sheets, rods, tubes 
and fabricated parts. 


ARMITE: Thin Insulation (Fish Paper) in fabricated parts. 


coils, slot cells and other fabricated parts. 
SPAULDING FIBRE BOARD: In sheets and 


sheets, rolls, coils and fabricated parts. 
SPAULDITE: (Laminated Phenolic Plastic) in 
sheets, rods, tubes and fabricated parts. 
SPAULDO: Motor Insulation in sheets, rolls, 


BOSTON 16, MASS. 


585 Boylston St. 


BRIDGEPORT 5, CONN. 
2889 Fairfield Ave. 


CHICAGO 25, ILL. 


4770 Lincoln Ave. 


CHICAGO 38, ILL. 


5604 West 63rd St. 


CLEVELAND 14, OHIO 


2108 Payne Ave. 
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SPAULDING T BOARD: A superior Trans- 
former Board, in sheets and fabricated parts. 


MATERIALS HANDLING EQUIPMENT: 
Factory trucks, Boxes, Barrels, Trays, etc. 









SPAULDING FABRICATING 
FACILITIES 


Spaulding’s fabricating facilities for these 


SPAULDING BRANCH SALES OFFICES 


CLEVELAND 16, OHIO 
19035 Detroit Rd. 
Rocky River 


DAYTON 2, OHIO 
136 South Ludlow St. 


DETROIT 1, MICH. 
4612 Woodward Ave. 


FORT WAYNE 6, IND. 
2301 Fairfield Ave. 


LANSING 10, MICH. 
2021 South Cedar St. 


LONG ISLAND, N. Y. 
90-34 Jamaica Ave. 


Woodhaven 21, L.1., N.Y. 


MILWAUKEE 8, WIS. 


3329 West Vliet St. 


NEW YORK 55,N. Y. 


384 East 149th St. 


NEWARK 2, N. J. 


965 Broad St. 


PHILADELPHIA, PA. 


702 Federal St. 
Camden 3, N. J. 


ST. LOUIS 5, MO. 


34 North Brentwood Blvd. 


TONAWANDA, N. Y. 


310 Wheeler St. 


products are unsurpassed the world over. 
You can save time and money by letting us 
do your fabrication. We'll be glad to quote 
on specific jobs without obligation to you. 


LOS ANGELES 15, CALIF. 


C. D. LaMoree 
1325 San Julian St. 


BERKELEY 10, CALIF. 
C. D. LaMoree 
2221 Fourth St. 


TORONTO 18, ONT., 
CANADA 


A.A. Andersen & Co. 
28 Jackson Ave. 








243 




































































features are high impact strength anq 
inexpensive large parts. Included are 
many illustrations and complete spec. 
ifications. Campo Div., Chicago 
Molded Products Corp. 

rcle No. 91, Reader Inquiry Facility, page 245 
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PRE-FINISHED METALS — Fight 
pages of text and illustrations discuss 
the advantages to design engineers of 
the six base metals, the three finishes 


and types of surfaces, and the four 
MIGHTY MITE ADDS FET. plating metals available. Tables list 
| the specifications in which the pre- 
finished metals can be obtained. Fab- ROTEC 
ELE di | ld 4 TH] | rication of these metals, tables pre- — jofeguat 
| senting properties and characteristics, }f blow 
and general data are provided. Case 
histories are also given. Apollo Metal 
Works. 


ircle No. 92, Reader Inquiry Facility, page 245 








SILICONE IMPREGNATING VAR. 
NISH—Four-page brochure describes 
Linde R-620 silicone resin designed as 
an impregnating varnish for use in 
Class H electrical insulation. It assures, 
according to manufacturer, bubble- 
free curing. Principal uses are in the 
varnishing or coating of armatures, 
coils and stators in motors, generators 
and transformers for high-temperature 
or heavy-duty service. It is said that 
excellent bonding of mica-coated glass 
cloth can be achieved with it and that 
the reinforcing of asbestos paper is 
made possible without the loss of high- 
temperature electrical properties and 
with additional strength. Properties of 
R-620 coatings, as well as other data 
are also included. Linde Air Products, 
Div. of Union Carbide and Carbon 










mer is 
¢ bottle Worn onty 


* i ket ° x . oe _ 
This heating overheating with Corp. as 
protecte 1 Control. circle No. 93, Reader Inquiry Facility, page 245 


Mite Thermo 


FORGINGS—Valuable reference _in- 
formation on the forging of brass, 
bronze and aluminum is a feature of 


Mighty Mite Thermal Controls prevent these 
plastic sealers from becoming too hol. 








Mighty Mite Thermal Controls are pre-set an illustrated 34-page pamphlet. Also 
and accurately calibrated at the factory presented are the advantages of forged © 
for uniform, dependable operation. No parts and data on the forging alloys 
adjusting or re-setting necessary. Simple used. Emphasized are the facilities for 
to install, without modifying product de- performing all possible machining op- 
This vaporizer cannot burn itself out. A Mighty Mite sign. Available in a variety of terminal erations. Mueller Brass Co. 
aaa ciecolt when tempere- connections. Write for catalog. “ircle No. 94, Reader Inquiry Facility, page 245 


SEALED MINIATURE METERS- 
Illustrated engineering data sheet de- 
scribes two illuminated models de- 
signed to meet appropriate military 
specifications for 1% in. round and 
square meters. Use is made of a min- 
iaturized D’Arsonval-type movement 
that leaves an open area within the 
housing which thus permits light to 
be admitted through a shield glass 
window in the back of the meter case. 


MECHANICAL INDUSTRIES A miniature lamp, mounted at the 
rear of the case, illuminates the plas- 
PRODU CTION COMPANY tic scale. International Instruments, wl 


Inc. 
217 ASH STREET * AKRON 2, OHIO Circle Me. 95, Reoder inquiry Facllity, pooe 26. 1 gue! 
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COMPACT, top-mount- 
ed cooling unit falls 
within the over-alllength 
and widthof mainmotor. 


SMOOTH vertical plates are 
self-cleaning. Cooling unit is 
easy to remove for inspection. 


ROTECTIVE THERMOSTAT helps 
sfeguard main motor in case 
t blower-motor power failure. 


EASY ACCESS to inspection 


opening—no tools required. 








General Electric Announces 
New Unit-Cooled D-C Motor ! 


Smallest of type from 15-200 hp, new motor 
features 50% greater heat transfer in 37% 
smaller unit than previous design. 





To meet your industry’s need for a compact, totally enclosed 
motor, this new General Electric unit-cooled design features 
more effective heat transfer in a smaller unit. 


Special construction assures dependable operation, with mini- 
mum maintenance, in the severe atmospheres which make open or 
partially enclosed motors difficult to maintain. 


Shutdowns for cleaning and inspection are reduced to a mini- 
mum. Air-borne contaminants and foreign particles are kept out 
of the internal ventilating air by the totally enclosed construction 


For additional information on ratings and dimensions, contact 
your nearest General Electric office or write for Bulletin GEA-6091, 
“Unit-cooled D-C Motors.’ Address Section 770-31, General 
Electric Company, Schenectady 5, N. Y. 


he ° . 
" Go Cane fre your confidence tn 
ts, |THE SMOOTH STYLING of the new unit. 


oled motor is in harmony with good machine 


~ icsign. Smooth contours facilitate cleaning. No 
ucts Or piping are needed on this compact, 
teady-to-install unit. 











Want PRECISION SHEARING 
at HIGH SPEED? 


















Check these features and 
you'll want a DI-ACRO* SHEAR 


© 


METALS 
© PRECISION — strips less than 
.025” wide accurately 
sheared. Thousands of parts 
oleae exactly duplicated. 


© CUTTING SPEED—rivals that of 
power machines. 


MICA 


© RATED CAPACITY—16 gauge. 


@ EASY TO OPERATE—a woman 
can operate it. 


® CHOICE OF MODELS—avail- 
able in four sizes. Widths 


Fi 
Zs from 6 to 24 inches. Four 
power models also available. 
<j © ENGINEERING SERVICE— always 
aes at your disposal. 

© PORTABLE—readily moved. 
4a) © RUGGEDLY BUILT—backed by 

ica one year warranty. 


© DELIVERY —immediate on 
most models. 


© COST—that’s good too. 


*pronounced Die-ack-ro 


LIKE MORE INFORMATION? 


Send for 32-page catalog 


Gives full details on both hand 
and power operated Di-Acro 
Shears, Benders, Brakes, Notch- 
ers, Punch Presses, Rod Parters 
and Rollers. Mail your request 
today. 





Creators of 
“DIE-LESS DUPLICATING” 








HT td 


a saGb Ti 
abet 
MACHINES 


O'NEIL-IRWIN MFG. CO. 
309 8th AVE. 
LAKE CITY, MINN, 
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Feature Article Reprints 





SELECTED feature articles from each 
issue of ELECTRICAL MANUFACTURING 
are reprinted in complete form for 
convenient filing and to avoid muti- 
lating copies of the issue. 

New or recent reprints available 
through the Reader Inquiry Facility are 
listed immediately below. Any quali- 
fied reader may secure single copies 
without charge. Following this listing 
of free reprints are combined reprints 
of several related articles on selected 
subjects; copies are available at prices 
stated, on orders accompanied by re- 
mittance. 


Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described 
below carries a key number which is 
repeated in the reprint subject list in 
the Reader Inquiry Facility. On one 
of the postpaid return cards, circle 
numbers for the reprints wanted and 
mail. Quantities are limited, and when 
the initial supply for any title is dis- 
tributed the item is withdrawn and 
no more requests can be filled. 


New Titles Now Ready 


These new feature article reprints 
are now available for distribution; 
single copies may be secured without 
charge through the Reader Inquiry 
Facility or by letterhead request. 


Direct-Indicating Recording Instru- 
ments, November, December 1953, 
16 pages. Combined reprint of 
two-part article covers applications 
and functional requirements, and 
design elements and _ operating 
principles; for engineering testing 
use, as well as integral components 
of electrically operated products. 

(119) 


Magnesium Castings, December 1953, 
8 pages. Review of properties of 
alloys suitable for sand castings, 
permanent mold and die casting; 
advantages and limitations of pro- 
duction methods and typical appli- 


cations. (137) 
Printed-Circuit Design Sources, De- 
cember 1953, 4 pages. Tabulation 


of commercial and experimental 
design and fabrication services; 
survey of materials used, end- 
product specialties, and design in- 


formation. (138) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initia] print run has been 
distributed and no more copies can 
be supplied. Only those titles listed 
below are still available through the 
Reader Inquiry Facility and quanti- 
ties in some instances are low. 


Fast-Acting Digital Memory Systems, 
October, November 1953, 20 pages, 
Combined reprint of two-part sur- 
very and evaluation of available 
memory devices; characteristics and 
operation of all types of moderate 
and high-speed storage systems. 


(116) 


Tape-Controlled Machines, November 
1953, 8 pages. How human skill is 
recorded and repeatedly fed into a 
machine control system to eliminate 
human variables in long or short 


runs. (130) 


Voltage and Vibration Effect on Motor 


Insulation, November 1953, 8 
pages. Report on insulation life 


tests using methods developed at 
NRL to simulate motor winding 
conditions. (131) 


Solid Lubricants, November 1953, § 
pages. Current theory of solid fric- 
tion is established and six classes 
of lubricants described with typical 
applications. Summary review of 
30 cited references. (140) 


Ceramic-Metals for Component De- 
sign, October 1953, 8 pages. Types 
of ceramic-metal aggregates, prop- 
erties and applications; for highly 
stressed and wear-resistant parts in 
high-temperature service. (120) 


New Functions for Wire Terminals, 
October 1953, 8 pages. Eleven case 
histories show effective combina- 
tion of structural functions and 
solderless connectors to reduce cost 
and improve performance. (117) 


New Nonrigid Materials for Insulating 
Systems, September 1953, 16 pages. 
Survey and evaluation of new mate- 
rials and composite structures im- 
portant in the functional design of 
electrical insulating systems. (128) 


Relay Standardization, September 
1953, 12 pages. Summary report 
of 22 papers presented by makers 
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Spectacular Beginning 


of a SPECTACULAR STEEL 


Steels An electric furnace puts on a terrific show when we drop 

for in a charge (as above) but #t’s only indicative of the great 

performance the steel will give later in service. For these 

Armament } are the high-alloy steels, stars of the metal world .. . 

] the steels that give you so much more than they cost in 

for resisting corrosion, heat, wear or great stress—or in 

Industry | providing special electrical properties. @ They can help 

you cut costs, improve quality, or add sales appeal. Let's 

for the | get together on it. Allegheny Ludlum Steel Corporation, 

A, Home } Oliver Bldg., Pittsburgh 22, Pa. 
} 


wad 41458 


\ 
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PIONEERING on the Horizons of Steel 


Allegheny Ludlum 


Warehouse stocks of A-L Stainless carried by all Ryerson plants 


DECEMBER 








Measure, Cut and Strip 
- Insulated Wire 





on ARTOS 
Automatic MACHINES 





Does your production require cutting and stripring of insulated 
electric wire, cord, cable, etc.? 


You can produce finished leads much faster ...as many as 3000 
per hour in 15-in. lengths...on this Artos Automatic Machine. 
Substantial savings are obtained over the best manual or semi- 
automatic methods. 


Operation is fully automatic—wire is taken from the reel, meas- 
ured, cut to length and stripped at one or both ends. Unskilled 
help can handle the machine. Set-up is easy for different wire 
types, cut lengths and stripped lengths. 


MODEL CS-6E CAPACITY 


Finished Pieces Per Hour—From 3000 
per hour up to 15 in. lengths to 500 
per hour in 64-97 in. lengths. 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut J/engths 
from 1 in. to 60 ft., stripped lengths 
to 6) in. at one end and 81 in. at 
the other, wire from No. 12 to No. 
000 gauge, and up to 3600 pieces 
per hour. Ask for recommendations 
on your problems. 


Maximum Stripping Length—1!2 in. at 
each end (greater stripped lengths are 
special). 


Maximum Cutting Length—97 in. 


Minimum Cutting Length—2 in. (also 
as short as % in. under certain condi- 
tions). 





Types of Wire Handled— Practically 
all types of solid or stranded single 
conductor wires, parallel cord, heater 
cord, service cord, etc. 


Maximum Wire Size—No. 10 stranded 
or No. 12 solid. 


WRITE FOR BULLETIN 


Get the complete story. 
Write for Bulletin 35-C 
on Artos Model CS-6 
machines. 


Automatic Wire Cutting and Stripping 


AROS 


Milwaukee 46, Wis. 


2741 S. 28th St. ° 
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and users in a symposium on stand- 
ardization of relays for military elec. 
tronics. (124) 


Solderless Electronic Assembly with 
Cellular Units, September 1953, 4 
pages. Structural system for printed 
circuit components developed at 
NBS for automatic assembly. (125) 


How to Specify Integral-Horsepower 
Motors, September 1953, 4 pages, 
Check list of choices available to 
guide in identifying a motor needed 
for a given drive. (126) 


Aluminum Casting Alloys, August 
1953, 8 pages. Composition, foun- 
dry considerations and properties 
of lightweight alloys suitable for 
sand, permanent mold or die cast- 


ings. (129) 


Thyratron Power Supplies, August 
1953, 8 pages. New thyratron cir- 
cuits for inductive loads that give 
fast response and high current ca- 
pacity on a-c and d-c applications. 

(132) 


Biased Rectifiers Applied to Magnetic 
Amplifiers, August 1953, 4 pages. 
How substantial savings are ob- 
tained on d-c controls by bringing 
magnetic amplifier into play only 
when control action is needed. 


(135) 


Automatic Assembly of Electronic 
Equipment, July 1953, 12 pages. 
Design of a completely automatic 
production line for a radar chassis, 
using component attachment ma- 
chines, printed circuits and dip 


soldering. (118) 


What Makes Automation Click, July 
1953, 8 pages. Details of electrical 
control systems developed by Ford 
engineers to transfer parts between 
automatic-cycle machine tools. 


(121) 


Logical Spring Tolerances, July 1953, 
4 pages. Nomograph based on ac- 
tual machine capabilities replaces 
rule of-thumb and traditional block- 
tolerance tables for coil springs. 


(122) 


Power Factor Measurement, July, 
August 1953, 20 pages. Combined 
reprint of two-part discussion of 
characteristics of usual power factor 
instruments, and their indications 
on non-sinusoidal power sources 
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OUTSTANDING for electrical insulation... 


1. It has excellent electrical properties Recommended for wires and cables. Insulation on high frequency and 
even at high voltages and frequencies high voltage wires and cables and high temperature hookup wires for 
2. It leaves no carbon residue along electrical appliances. 
the discharge path Recommended for motors and generators. Conductor insulation for 
3. It has good are resistance armature or field, coil wrappers, slot liners, taping of coils, lead insula- 
4. It is practically inert chemically tion, and coil separators within slots. 
5. It has zero moisture absorption Recommended for dry type transformers and coils where operating 
6. It resists weathering temperatures may vary from high to low. Conductor insulation, layer 
7. it has unusual heat resistance insulation, taping of leads, and taping over outside of completed coils to 
& te te gone provide part of the ground insulation. 
9. It has high tensile strength and Available in colors. Write on your company letterhead for the 4-page 
stretches well technical bulletin on R/M Teflon tape. Color samples are included. 
10. It is smooth and “snugs down” easily —__R/M Teflon Products include Rods, Sheets, Tubes and Fabricated Parts 





*Du Pont’s trade-mark for its tetrafluoroethylene resin. 


RAYBESTOS-MANHATTAN, INC. 
ASBESTOS TEXTILE DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa. © No. Charleston, S.C. © Bridgeport, Coan. © Passaic, NJ. © Neenah, Wis. © Crawfordsville, Ind. © Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. Manufacturers of Asbestos Textiles ¢ Teflon Products ¢ Packings ¢ Mechanical Rubber 
Products « Abrasive and Diamond Wheels ¢ Brake Linings e Brake Blocks © Clutch Facings e Fan Belts « Radiator Hose 
Rubber Covered Equipment e Sintered Metal Products e Bowling Balls 
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such as electronic rectifiers; a meth. 
od of power factor analysis for non. 


A COMPLETE LINE as sinusoidal wave form. (139) 


JIC Electrical Standards for Industria] 
Equipment, June 1953, 16 pages, 
Complete text of the revised stand. 

ards adopted in March, with al] 
changes shown in bold face. (114) 


Designed to Your Requirements 


eB ae 


All-Printed Circuit Electronic Assem. 
bly, June 1953, 4 pages. Rubber- 
backed printed circuit connector , 
system combined with printed cir. 
cuit chassis elements eliminates sep. 
arate connectors and most hand 
wiring. (133) 


Qualification Testing of Control Re. 
lays, June 1953, 4 pages. Rapid test 
reproduces four types of actual serv- 
ice conditions; test results point to 

| greater emphasis on reliability and 
| several specific design improve- 
ments for industrial contro] service. 


(136) 





Adjustable-Speed Drives, November 
1952, 24 pages. Concise, complete 
and systematic survey of all the 
various types of electric motors, 
power conversion systems and con- 
trol methods available to solve ad- 
justable-speed drive problems; a 
guide for the selection of the proper 
drive for a given machine; compre- 
hensive 8-page bibliography _ in- 
cludes references to texts and arti- 
cles on current trends. (128) 


' 





SERIES RELAYS 


Balanced armature — 
Can be mounted in any 
position. 


Wider Design Opportunities with the 
New Phenolics, June, July, and 
August 1952, 28 pages. Combined 
reprint of this three-part feature dis- 
cusses new resin formulations and 
new manufacturing techniques for 
molding compounds and laminates; 
compounds with greater strength, 
stability, heat resistance and dielec- 
tric properties; includes special 
types of glass-fiber, synthetic fiber 
and epoxy-resin laminates, foam 


POTENTIAL 
RELAYS 


Precision snap-action 
contacts. Convenient 
terminal boord wiring. 


Totally enclosed. type phenolics. (127) 
OVERLOAD | Prices for Bulk Quantities 
PROTECTORS 


The above list includes all reprints 
currently available without charge. 
Note that only one copy is supplied 
free; if more than one copy of a title 


Patented bi-metol snap- 
action—inherent pro- 
tection. Large solder 
terminals. Manual and 





automatic. is wanted, bulk quantities may be pur- 
Let R-B-M engineering and production facilities serve chased in lots of five - more at the 
you. Phone today or write Dept. A-12. prices per copy given in the table be- 


low; prices vary with the number of 
pages in the reprint and the quantity 
in any one shipment. 

All orders must be accompanied by 
| remittance, including 3 per cent sales 
tax for New York City deliveries. 


Controls for Electronic, 
R-B-M DIVISION &:iicec:icn,"7.- 
dustrial, Appliance, 


ESSEX WIRE CORPORATION Communication and 


Logansport, Indiana Automotive Industries 
’ 








Prices are as follows: 
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PORREE ORC nnnnnenenereee 
NUCLEONICS DIVISION 


NERAL @ ELECTRIC 


OneaT ween neorronaron ANY 
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PURCHASE ORDER 


ALLEN B. DU MONT LABORATORIES, INC. 
35 MARKET ST., EAST PATERSON, N. J. 


UR CHASE ORDER HO. 











PURCHASE ORDER 


West ingho . 
2519 Wilkens Ave wae, COmPOration 






a 







STROMBERG-CARLSON COMPANY 
PURCHASE ORDER ROCHESTER 3, N. Y. 









rc 4 
: PURCHASE ORDER 
| eg 509201 Ps 





509201 Pad 





i 

HOWE YAH SUREN 62000 a 
| Sous a S Chagos ae 
| , No. 49 





EXCELLENCE jy ELectronics 


| Raytueon MANUFACTURING Company 
WALTHAM 54, MASSACHUSETTS 









RIES puRcHase 6 
LABORATO ’ 
BELL TELEPHONE no in ba A 198379 8. 
, NEw YO f 1 
aoa west rae aie SPECIAL INSTRUC 
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For Electronics: 
Faster Assembly... 
Better Design 


Why do leading electronic manufacturers order 

and re-order Simmons’ QUICK-LOCKS in quantity ? 

For good dollar-wise reasons: 

IN ASSEMBLY— 

* No special tools are needed for installation. 

* Flexible mounting takes care of curved sheets 
and misalignment. 

* Various material thicknesses can be handled. 

IN DESIGN— 

* Initial loads taken by helical spring. Increased 
loads carried on solid supports. 

* 90-deg. rotation locks and unlocks fastener. 

* Stud is self-ejecting when unlocked. 

* Stud is self-aligning. Makes mounting and de- 
mounting detachable panels simple. 

QUICK-LOCK can help reduce your assembly costs 

and can add unusual advantages to your designs. 

Send for data and samples today. 


SIMMONS FASTENER CORPORATION 
1752 No. Broadway, Albany 1, New York 









QUICK-LOCK 


ROTO-LOCK 
LINK-LOCK 
DUAL-LOCK 





p15) ) mel tae 


NEW 36-PAGE CATALOG WITH APPLICATIONS 
SEND FOR IT 


Fasteners that improve products 


and reduce assembly costs. 
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SPRING-LOCK 

















For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 


A WIDE RANGE OF ALLOYS... 
A WIDE RANGE OF EXPERIENCE... . 


COMPLETE CONTROL OF MANUFACTURE... 
make JELLIFF the ideal source of 
Resistance Wire to assure your Product’s 


Performance According to Specs. 






athe CtatTeOmttn © G8s, 





THE C. O 


ae 


MANUFACTURING 
CORPORATION 
SOUTHPORT, CONN. 


OIPPING BASe 
auim sonva® 


precision resistors—rheostats— 
relays—thermocouples—ohmmeters 










—bridges—high-temperature fur- 
naces can all benefit from the 
PLUS-PERFORMANCE of 
JELLIFF RESISTANCE WIRE 


a4 utaw aeim 
. 





ONLY | 
THE 





ervoscope’ 


HAS ALL THESE FEATURES 





applicable to both AC carrier and DC 

servo systems 

: SERVOSCOPE is a 
versatile, time-saving 
test instrument for 
use in the develop- 
ment of all types 

of Servo-mechanisms 
and Process 
Controls, 


built-in low frequency sine wave gener- 
ator for obtaining frequency response of 
DC servo systems 


built-in electronic sweep with no sweep 
potentiometer to wear out and require 
replacement 


dynamic frequency control range of 200 
to | 


Write for bulletin 
giving complete specifications 





SERVO 


CORPORATION 
OF AMERICA 





| 


Quantity Number of pages in reprint 


ordered 4to8 12 16 24to32 
5 $0.30 0.40 0.50 0.75 
10 0.25 0.35 0.45 0.60 
25 0.20 0.30 0.40 0.50 


Prices shown are per copy and jp. 
clude postage; quotations on larger 
quantities will be supplied on request, 
Since these prices do not provide fo, 
invoicing and accounting cost, pur. 
chase orders must be accompanied by 
remittance. Send order with remit. 
tance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Automatic Assembly 


Current interest in the subject of 
automatic assembly has been evident 
in the frequency with which each of 
the following three reprints have been 
checked together in return card re- 
quests: 


Automatic Assembly of Electronic 
Equipment, July 1953, 12 pages 

What Makes Automation Click, 
July 1953, 8 pages 

All-Printed Circuit Electronic As- 
sembly, June 1953, 4 pages 


An additional supply of these re- 
prints has been secured, awd as long 
as this supply lasts readers may se- 
cure a set (1 of each title) without 
charge by a letterhead request to 
Reader Service Dept. at the address 
given above. Ask for “Automatic As- 
sembly” package. 


Design 
Compendiums 


Because of the expense involved in 
producing these feature article re- 
prints, the free service offered above 
cannot be extended to booklets in- 
cluding several reprints on related 
subjects. The following titles there- 
fore are available at a modest charge 
intended to cover printing, handling 
and postage expense. To keep expense 
to a minimum, copies are offered only 
on requests accompanied by remit- 
tance (including 3 per cent sales tax 
for New York City delivered). Send 
orders with remittance to: 


J. A. Campbell 
Director of Reader Service 


The Gage Publishing Company 
1250 Sixth Ave., New York 20 





SCIOSA 


NEW HYDE PARK, NEW YORK 
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For extremely small shafts in fractional h.p. motors, 
instruments, home appliances, cameras, and projectors, 
Fafnir makes several series of extra small ball 

bearings ...in metric bore sizes to 4mm and 

in ‘inch sizes down to Ys”. 











it 
The advantages of these small, precision bearings 
2 show up in several ways. In the portable converter 
illustrated, instantaneous, dependable starting 
| no matter how long the machine has been idle 
c ; 
. reflects one advantage. Another, is reflected by 
; longer service life...a matter of record. Minimum 
starting and running torque means that maximum 
. power conversion can be expected ... still another 
advantage. In addition, the need for bearing 
bs re-lubrication is eliminated ... under 
g Portable DC to AC converter. Manufacturer uses Fafnir normal operating conditions. 
Ball Bearings exclusively. 
. Fafnir Extra-Small Bearings are available with 
0 standard, special, or super-precision tolerances... 
s in various constructions. They can be fitted with 
> grease shields, felt seals, Mechani-Seals, or Plya-Seals. 
AN IMPORTANT REFERENCE BOOK 
The Fafnir Instrument Ball Bearing Catalog, 
featuring extra small ball bearings, provides 
handy data on dimensions, load ratings, 
tolerances, mountings, etc. Also information on 
, ball bearing quality standards and illustrations 
re of typical applications. Send for a copy. The 
: Fafnir Bearing Company, New Britain, Conn. 
d 
,- 
€ 
g 
e 
: Quality Control. the Fafnir race-sizing operation 


; illustrated above not only indicates a method of quality 
x control but also the degree of quality control. Within 
d prescribed tolerances, the majority of bearings being 

inspected fall into a small segment near the middle of 


the allowable variation . . . evidence that quality con- 


trol at Fafnir is a practiced science. BR A L L B E A R | N G S 


IN AMERICA 







MOST COMPLETE LINE 
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rotary multipole switch 


ESCO TYPE-A 


The ESCO 
Type-A 
uf cea BA 
tipole switch 
ket) Jor tap, 
and — 


















It can be furnished for continuous rota- ‘- 
tion, in both directions, through eight posi- 
tions, or can be provided with movement 
limited to from two to eight positions. An im- 
portant advantage of the Type-A switch is that 
it has an exceptionally sturdy detent mech- 
anism that assures positive positioning of the 
switching elements at all eight positions. 


Movable contacts carried on molded- 
phenolic rotors engage fixed contacts dis- 
tributed around the circumference of re- 


*, 
o 











hy 23 
cessed, molded-phenolic disks so constructed FE 24 
that the make and break action is wholly con- ; 3 
tained within an insulating enclosure, Assem- - 3 
blages of fixed and movable contacts to suit le 3 
varied switching needs can be combined so zt a 
° ° < 58 ; : 
that as many as seven different sections can By ate 
be controlled by a single knob. = T 
ELECTRICAL RATINGS — TYPE-A SWITCH 
Service Amperes Volts 
Continuous current 10 a-c/d-c 125 
0.75 p. f. 5 a-c 125 | SECTIONS 
Interrupting lamp load 3 a-c 125 
non-inductive $° 4-¢ 30 
1 d-c 125 


: 1 13/16 
Heavy-duty rotary switches rated at 10, 


30, 60, 100, or 200 amperes are also available 
from ESCO. Bulletins giving detailed speci- 
fications on all ESCO switches will be fur- 
nished on request, 


ELECTRO SWITCH 


CORPORATION 
Weymouth 88, Mass 






Ta one | 70 
pe [ase | | 
7a se] eee 
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New 56-page Booklet on 
Electro-Hydraulic Control 


Time was when different contro} 
systems—mechanical, hydraulic, pneu- 
matic, electrical, and electronic—were 
considered as competitive; today, de- 
sired levels of machine performance 
often call for the integration of two 
or more systems, each selected to per- 
form where it contributes most. But 
the supervisory or master control sys- 
tem is invariably electrical. 

In a continuing editorial program, 
significant steps in the development of 
this idea have been discussed, and 
commendable examples _ presented 
with schematic circuit diagrams of the 
combined control systems. Recent ar- 
ticles in this series have been closely 
related to increased automaticity, 

Ten of these articles on integration 
of electrical and hydraulic controls 
have appeared in ELECTRICAL Manv- 
FACTURING during the past five years, 
To make this recent data readily avail- 
able in a form convenient for filing, 
these articles have been reprinted in 
a 56-page Design Compendium on 
Electro-Hydraulic Control. Each ar- 
ticle appears in complete form with 
all original illustrations, schematic 
and circuit diagrams. Price is $1.50 
per copy on orders accompanied by 
remittance. For an annotated list of 
contents see page 348 in this issue. 


Applying Magnetic Amplifiers, 40 
pages. Combined reprint of the four 
articles on “Applying Magnetic Am- 
plifiers” by Dornhoefer and Krun- 
menacher published in 1951, plus 
two related articles on the applica- 
tion of magnetjc amplifiers to motor 
speed control. The series of four 
articles cover the effect of design 
factors on performance, and _ pro- 
cedure to follow in selecting the 
best combination of rating, power 
gain and core material for minimum 
size and cost. For a list of the arti- 
cles in this booklet see December 
1952, page 280. $1.50 


Overload Protection for Electric Mo- 
tors, 52 pages. Combined reprint of 
the complete series of eight fea- 
ture articles appearing in ELEc- 
TRICAL MANUFACTURING on various 
approaches to the problem of pro- 
tecting motors and other power 
sources from overload while provid- 
ing short-circuit protection to cir- 
cuits and wiring. Also included are 
four other shorter articles on related 
subjects. For a complete list of 
these articles see July 1953, page 
341. Subjects covered include: In- 
terpretation of ratings, calculating 
motor-temperature curves, fuses vs 
circuit breakers, dual-element fuses, 


ELECTRICAL MANUFACTURING 








SILECTRON cones. Wilber! or LITTLE 


...any quantity and any size 





wW@D 4363 
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For users operating on government schedules, Arnold is now produce 
ing C-Cores wound from \%, 4%, 1, 2, 4 and 12-mil Silectron strip. 
The ultra-thin oriented silicon steel strip is rolled to exacting toler- 
ances in our own plant on precision cold-reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the lowest possible core losses, and 
freedom from short-circuiting of the laminations. 

We can offer prompt delivery in production quantities—unu size is 
no object, from a fraction of an ounce to C-Cores of 200 pounds or more. 
Rigid standard tests—and special electrical tests where required—give 
you assurance of the highest quality in all gauges. @ Your inquiries 
are invited. 


HE ARNOLD ENGINEER! NG ( 
SUBSIDIARY OF ALLEGHENY LUDLUM. STEEL CO 
- General Office & Plant: Marengo, : 
DISTRICT SALES OFFICES... New York: 350 Fifth: Ave. : 
Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 
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| thermal overload relays, inherent 
| overheat protection and fully mag. 
| netic circuit breakers. $1.50 


Designing Servomechanism Systems, 
56 pages. Combined reprint of seven 
feature articles on related phases of 
the design of feedback control or 
servo systems and four shorter arti- 
cles on representative servo control 
applications. Included are the four 
Herst articles on basic fundamentals 
of servo systems, types of systems, 
amplifiers and electrical and me- 
chanical design factors. Three addi- 
tional articles cover the full range 
of transducers including synchros, 
movable-electrode tubes, movable- 
core transformers, and a table list- 
ing and comparing 17 specific types, 
For a complete list of the contents 
of this booklet see March 1953, page 
294. Applications described are: 
contour follower systems, dynamic 
balancing machine, stress-strain re- 
corder, motor speed control, hy- 
draulic piston synchronizer, and 
others. $2.00 


. OF wrapping cores 


Engineering Testing as a_ Design 
ir a Tool, 76 pages. Combined reprint 

... this tape is tl. eit a ; 
of twelve articles published in 

ELECTRICAL MANUFACTURING in a 
planned program covering major 
phases of instrumentation as a func- 
tion of product development. Sub- 


jects include: engineering and envi- 

} em R | AP E ronmental testing in the small plant; 
oe ae e 

p methods and equipment for sound 


and vibration: use of the vacuum 





A pressure-sensitive tape meeting Class H tube voltmeter, oscilloscope and 
high-speed photography in design; 

insulation requirements. measurements, of interrupted d-c 

non-sinusoidal a-c circuits. Also in- 

Temp-R-Tapes combine the excellent temperature stability, cluded are two articles on testing 
the resistance to ozone, oxidation, and weathering, and the | Winding insulation in production 
; ae aoe ; Aiea? and one on the problem of radio 
high electrical characteristics of the silicones with the simple, interference in r-f power equip- 
dependable form of the pressure-sensitive tapes. ment. For an annotated list of these 
articles see the bibliography appear- 

Temp-R-Tape can be applied at temperatures as low as ing in October 1952, page 346; 

c ° ° ° » 1958 xe 37 $2.5 
—65°F. and retains its adhesion at temperatures up to 400 F. also June 1953, page 374. $2.90 


comp - Tape —— Plastics and Dielectric Materials, 92 
pages. Combined reprint of four- 
teen articles reporting new and sig- 

a high temperature sealing tape for heating ducts nificant developments in new Ae 

. . oe | and insulations. Subjects include: 

Pree ape FOr any material to be sunyected to fluorocarbons, silicone rubber, cast 

| resin embedments, ceramic mate- 

a masking tape for high and low temperature use | rials, glass-fiber paper, high-tem- 

| perature insulation, behavior at 

WRITE FOR SAMPLES AND LITERATURE | radio frequencies and insulating var- 

nishes. In addition to these 14 fea- 

ture articles, the combined reprint 


, 
ad | also includes an annotated list of 
‘ rl LASTIC ee be more than 80 articles published in 
ry 


a Class H insulating tape 


temperature extremes 


First in silicone rubber fabrication 








ELECTRICAL MANUFACTURING dur- 
ing the past eight years on basic 
research and practical applications. 


413 EAST ST. * NEW HAVEN, CONN. 


HARD RUBBER COMPANY 
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HOW TO CHOOSE A 


SMALL 
LIGHT 
RELAY. 


from the Automatic Electric line 





When there’s one best miniature relay for a given job, 

be sure you get it! Select the proper Automatic Electric 

relay and get peak performance, lower costs. 

Painstaking workmanship, rigid quality controls 

and advanced design features have produced a wide range 

of performance ...fast...sensitive...rugged...with a dependability 
that meets the stresses and strains of the world’s toughest 
applications. The great demand for these relays 

makes careful planning worth your while to assure 

required delivery of the particular relays you need! 

Complete facts and figures on Automatic Electric’s Relay 

line are yours upon request—ask for Circular 1702. 

Write Automatic Electric Sales Corporation, 1033 W. Van Buren 
St., Chicago 7, Illinois. In Canada: Automatic Electric Sales 
(Canada) Ltd., Toronto. Offices in principal cities. 


RELAYS SWITCHES 


AUTOMATIC ¢ OF WAN INDUSTRIAL DEPARTMENT OF 


} AUTOMATIC < 





oe ee 


atkins 
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WHEN SIZE AND WEIGHT 

ARE LIMITING FACTORS... 

Choose this smallest of all Automatic 
Electric miniature relays. Capacity: 
6 contact springs. Weight: 1% oz. 
Dimensions: 174” x 15%" x"%". Spec- 
ify: Series SQA Relay. 





WHEN GREATER CONTACT SPRING 
CAPACITY IS REQUIRED.. 

Choose this double pile-up relay— 
larger spring capacity in miniature. 
Capacity: 12 contact springs (up to 
18 in some cases, depending upon 
operating requirements). Weight: 
1%-2 ozs. Dims.: 1%" x 1%" x 1”. 
Specify: Series SQD Relay. 





WHEN ADDITIONAL COIL VOLUME 

1S IMPORTANT... 

Choose this relay which accommo- 
dates a slug or sleeve for longer release 
and/or operate time; a second wind- 
ing for holding, knock down, or sep- 
arate operation; or greater winding 
volume for increased sensitivity or 
greater heat dissipating ability. Ca- 
pacity: 12-18 contact springs. Weight: 
2-4 oz. Dimensions: 214"x1%"x1". 
Specify: Series SLQ Relay. 


FOR EXTRA SENSITIVITY 

The “‘sensitivity” of a Class ‘‘S’’ Re- 
lay can be doubled through the use 
of oversized coils (%” larger diameter 
than standard coils). For example: 
under favorable conditions, standard 
size coils permit operation of 1 Form 
“C” spring combination at 4 milli- 
amperes, 24 volts dc; similarly over- 
sized coils permit operation at 2 
milliamperes, or less. 


HERMETICALLY SEALED— 

SPECIAL MOUNTINGS 

Class ‘‘S’’ Relays are available with 
or without plug mountings. A wide 
variety of hermetically sealed enclo- 
sures are offered for protection of 
single or multiple relays. 
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SPA ALE 


solves a 


tough contact problem 


This special coin silver commu- 
tator was developed by Kirk- 
wood to solve a difficult con- 
tact problem in the sensitive 
control mechanism of a diesel 


engine. 


Perhaps we can solve YOUR 
problem next. Our engineers 
will work with you to develop 
new applications or new types 


of commutators to fit your need. 


Send prints for estimate. 


tt 
en a 


J 
Cy 
. 
3 

J 


f 


(Je K\RKWOOD 


COMMUTATOR CO. 


Over 10,000,000 now 


in use. 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 





Write for New No. 3 Catalog 











Associations 





AIEE to Hold General 
Winter Meeting 


More than 400 papers will be pre- 
sented at the 90 sessions and confer- 
ences of the Winter General Meeting 
of the American Institute of Electrical 
Engineers, to be held Jan. 18-22 in 
New York. 

A majority of sessions and confer- 
ences will be held in the Hotel Statler, 
with the over-flow in the McAlpin 
Hotel and the Engineering Societies 
Building at 33 West 39th St. The 90 
sessions, covering practically every 
field of electrical engineering and the 
allied fields are the largest number 
ever held at any given time since the 
Institute was founded in 1886. It is ex- 
pected to attract more than 5,000 en- 
gineers and scientists from all over the 
world. 

Attendance at General Meetings of 
the Institute has shown a phenomenal 
increase during the past two years, 
during which a large number of tech- 
nical papers on the developments and 
refinements in the electrical art have 
been presented. All of the 39 technical 
committees of the Institute are plan- 
ning technical sessions or committee 
meetings or both. 


Alfred N. Goldsmith Receives 
IRE Founders Award 


Dr. Alfred N. Goldsmith, Editor of 
the Institute of Radio Engineers and 
renowned pioneer in the radio engi- 
neering field, has been awarded the 
Founders Award by the Institute of 
Radio Engineers, an international so- 
ciety of over 35,000 radio engineers 
and scientists. 

The award, which is given only on 
special occasions to an outstanding 
authority on electronics, was bestowed 
on Dr. Goldsmith “for outstanding 
contributions to the radio engineering 
profession through wise and coura- 
geous leadership in the planning and 
administration of technical develop- 
ments which have greatly increased 
the impact of electronics on the public 
welfare.” Presentation of this award 
will be made at the annual banquet 
to be held at the Waldorf-Astoria 
Hotel, New York, March 24, during 
the Institute’s national convention. 

Dr. Goldsmith has been a leading 
figure in the engineering field for 
nearly half a century during which 
time he has made many important 
inventions. A co-founder of the Insti- 


tute of Radio Engineers in 1912. he 
has served as its Editor continuously 
since that date, with the exception of 
one year when he held the presidency, 

Dr. Goldsmith was vice president 
and general engineer, Radio Corpora- 
tion of America, 1927-1933. He has 
received the Modern Pioneer Award 
from the National Association of Man- 
ufacturers in 1940, the IRE Medal of 
Honor in 1941, the Townsend Harris 
Medal from the College of the City of 
New York in 1942, the Medal Award 
of the Television Broadcasters Associ- 
ation in 1945, and the Radio Pioneers 
1952 Special Citation. 


Committee on Vacuum 
Techniques Established 


In recognition of the need for an or- 
ganization to disseminate knowledge 
on high vacuum technology, stimulate 
exchange of ideas, and encourage re- 
search on new processes and equip- 
ment, the Committee on Vacuum 
Techniques (CVT) has been estab- 
lished. The organization is a non-profit 
which embraces 


corporation mem- 
bership from industries employing 
vacuum processes, universities en- 


gaged in high vacuum research, and 
manufacturers of vacuum equipment 
and components. 

At a meeting held in New York City 
in June, some 60 representatives of in- 
dustries, universities, and equipment 
manufacturers discussed the nature of 
an organization which would best 
serve their needs. An opinion was ad- 
vanced that one of the most useful 
functions of such an_ organization 
would be the standardization of no- 
menclature, testing techniques, and 
equipment performance ratings. 

The Committee of Vacuum Tech- 
niques, Box 1282, Boston 9, Mass., 
plans to sponsor a High Vacuum Sym- 
posium in June, 1954, at Asbury Park, 
N. J. It is soliciting membership ap- 
plications from individuals and com- 
panies involved in high vacuum 
technology. 


Conference on 
Transistor Circuits 


The IRE Professional Group on Cir- 
cuit Theory and the AIEE are jointly 
sponsoring a Conference on Transistor 
Circuits, to be held on February 15 
and 19, in Philadelphia. The Confer- 
ence will include papers discussing 
the representation of transistors for 


ELECTRICAL MANUFACTURING 








EMERGENCY “AIRLIFT” 


KEEPS 1500 AT WORK | 


BRISTOL, CONNECTICUT: Responding 
to a special appeal from an electrical 
manufacturing plant facing shut- 
down because of an unexpected fail- 
ure in supply of critical material, a 
local brass mill flew to the rescue 
both literally and figuratively. 

On Thursday afternoon the Gen- 
eral Electric Company’s plant in 
Somersworth, New Hampshire, sud- 
denly found itself on the point of 
having to lay off many or all of its 
people because of non-delivery of a 
limited amount of nickel silver flat- 
wire, made to extremely close dimen- 
sions and temper, and used in the 
manufacture of many small parts. 

In exactly 5 days, including the 
week end, The Bristol Brass Corpo- 
ration produced and delivered enough 
brass flatwire to meet these difficult 
specifications. On the following Tues- 
day the brass mill’s truck trans- 
ferred the wire to the mill’s new 
Twin Navion plane at Bristol Air- 
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port, and less than 1 hour later the 
plane “‘delivered the goods” in New 
Hampshire. 

General Electric’s Somersworth 
plant management was impressed 
with the speed and resourcefulness 
with which the crisis was met and 
overcome by a relatively small sup- 
plier with experience and flexibility 
to move fast in an emergency. Well 
known for such service to many man- 





ufacturers throughout the country, 
THE BrIsToL Brass CORPORATION 
has been making brass sheet, rod 
and wire here in Bristol, Connecticut 
since 1850, and has offices and ware- 
houses in Boston, Chicago, Cleve- 
land, Dayton, Detroit, Milwaukee, 
New York, Philadelphia, Pittsburgh, 
Providence, Rochester. The Bristol 
Brass Corporation of California, 
1217 East 6th St., Los Angeles 21. 


Mlol-Fanlene eas Brags, Gt ite Best 
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JAN-C-76 HOOK-UP WIRE 


Types WL-SRIR-SRHV-SRRF in oll sizes. All 
standard colors. 


MIL-W-16878 


Types A B C D E and F for operations up to 
+200°C available in all standard colors in- 
cluding Spiralon striping. 

EXTRUDED TEFLON HOOK-UP WIRE 


(Tetrafiuoroethylene) Non-inflammable; resist- 
ant to chemicals (has no known solvent) tem- 
perature range +210°C to —90°C and below. 
Available in thin wall and specified hook-up 
wire sizes, with shield or jacket, as coaxial 
cable. 


SURCO HOOK-UP WIRE — “A-10"” 


High grade vinyl insulation. Excellent resist- 
ance to deformation, high and low tempera- 
tures and aging. High electrical properties. 
Types available approved for continuous oper- 
ation to +105°C. 

AIRCRAFT WIRE 


Made to Military Spec. MIL-W-5086 and MiL- 
W-5274A. Nylon jacketed. Excellent resistance 
to abrasion, fungus, moisture and oils. 


SURFLENE INSULATED HOOK-UP WIRE 


(Extruded Monochlorotrifluoroethylene) Operat- 
ing temperature from +130°C to —60°C. 
High insulation resistance and dielectric 
strength. Excellent resistance to heat abrasion 
and most chemicals. Available in multi-conduc- 
tor cables. 


MINIATURE WIRE AND CABLE 
Made in conductor sizes down to No. 32 AWG 


in stranded and solid. Available in Spiralon 
colors. 


MAULTI-CONDUCTOR CABLE 


Available in multiple conductor sizes from No. 
32 AWG and larger. Jacketing furnished in 
Surco, Surflene, Nylon, or to specifications. 
Available in unlimited spiral striped color 
code combinations and conductors. 


COAXIAL CABLES 


Many types approved and conforming to Jan- 
C-17A. Special designs including Extruded 
Tefion insulation. Please consult us. 

SURCO TUBING 
A high grade vinyl tubing available in special 
formulations (+105°C to —65°C). Standard 
compounds in stock in regular sizes. Also fur- 
nished in Polyethylene, Nylon, Extruded Tefion 
ond Surfiene. 

SPIRALON 


Color coding available on all vinyl and poly- 
ethylene insulated wire, with or without Nylon 
or Surflene jackets. One, two, or three spiral 
color stripes in standard Nema colors. 


Write today for technical assistance and samples 


Br ae e 
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circuit design purposes, problems pe- 
culiar to the design of transistor cir- 
cuits, and current trends in transistor 
circuit designs in both linear and pulse 
applications. The Conference is de- 
signed to appeal primarily to engineers 
working actively with transistor cir- 
cuits; consequently, introductory con- 
cepts of transistor circuit design and 
performance will not be reviewed in 
any detail. 

Registration material will be ready 
for mailing early in January, and de- 
tails of the registration procedure will 
be announced at that time. 


The Magnesium Association 
Re-elects Kirkpatrick 


J. S. Kirkpatrick, vice president of re- 
search and development, Brooks & 
Perkins, Inc., was unanimously re- 
elected President of the Magnesium 
Association at its 9th Annual Meeting. 


Dr. Kelly Honored 


Dr. Mervin J. Kelly, president of Bell 
Telephone Laboratories, and one of 
the nation’s leading industrial scien- 
tists, has been named to receive the 
Industrial Research Institute Medal 
for 1954. 

The medal, awarded annually since 
i945, is given for “outstanding accom- 
plishment in leadership in or manage- 
ment of industrial research which con- 
tributes broadly to the development 
of industry or the public welfare.” 
Official presentation of the medal will 
be made at an Institute dinner to be 
held on April 22 in San Francisco. 

Dr. Kelly began his Bell System 


career as a research physicist with the 


Western Electric Company in 19]8 
and became associated with Bell Tele. 
phone Laboratories when it was jp. 
corporated in 1925. In 1936 he served 
as director of research. In 1944 he was 
appointed executive vice president 
and in 1951 president of the Labora. 
tories. 

Dr. Kelly is a Fellow of the Amerj- 
can Physical Society, the Acoustica] 
Society of America, the Institute of 
Radio Engineers, and the American 
Institute of Electrical Engineers; and 
a member of the National Academy of 
Sciences, the American Philosophical 
Society, and the honor scientific and 
engineering societies Tau Beta Pi, 
Eta Kappa Nu, and Sigma Xi. 


Lincoln Arc Welding Foundation 
Bestows Many Awards 


Dimitri Soussloff, associate director of 
research, Universal Winding Co. of 
Providence, R. I., manufacturers of 
textile machinery, received First 
Award in the recent national Award 
Program for welded machines spon- 
sored by The James F. Lincoln Are 
Welding Foundation, Cleveland, Ohio, 
Soussloff received $2,981, the First 
Award, for his description of a yam 
twisting machine, parts of which were 
redesigned for welded construction. 
The new design, it is estimated by 
Soussloff, will save the 
total of $100,000 a year. 

The award was one of 77 made by 
the Lincoln Foundation to engineers 
and designers in all parts of the coun- 
try, in its $30,000 Mechanical Design 
Award Program. Awards were made 
for descriptions of the design and fab- 


company a 


Calendar of Meetings 


Dec. 1-2—Frequency Response 
Symposium, sponsored by The 
American Society of Mechanical 
Engineers, Hotel Statler, New 
York. 

Dec. 2-4—Annual Meeting of The 
Society for Experimental Stress 
Analysis, Hotel McAlpin, New 
York, N. Y. 

Dec. 3-4—Fifth SPI Film, Sheet- 
ing & Coated Fabrics Division 
Conference, sponsored by the So- 
ciety of the Plastics Industry, Inc., 
Commodore Hotel, New York. 
Dec. 8-10—Computor Conference, 
sponsored by the American Insti- 
tute of Electrical Engineers. 

Dec. 14-16—Second Annual Wire 
and Cable Symposium, sponsored 
jointly, by the Signal Corps Engi- 
neering Laboratories, Fort Mon- 


mouth, and by wire and cable 
manufacturers, Berkeley Carteret 
Hotel, Asbury Park, N. J. 

Jan. 18-22—Winter Meeting of the 
American Institute of Electrical En- 
gineers, Statler Hotel, New York. 
Jan. 27-29—Tenth Annual Confer- 


ence of Plastics Engineers, spon- 


sored by the Society of Plastics 
Engineers, Inc., Royal York Hotel, 
Toronto, Ontario. 


Feb. 3-5—Ninth Annual Reinforced 
Plastics Division Conference, spon- 
sored by The Society of the Plastics 
Industry, Inc., Edgewater Beach 
Hotel, Chicago. 

Feb. 18-19—Conference on Tran- 
sistor Circuits, sponsored by the 
IRE Professional Group on Circuit 
Theory, and the AIEE, Philadel- 
phia. 
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GAYLORD CONTAINER CORPORATION 
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Your Packing Line Can Perform More Profitably 


With Precision-Made Gaylord Boxes 


The more efficient you make your packing 
operations, the more costly every interrup- 
tion becomes. That’s why every Gaylord 
box is precision made to exact specifica- 
tions...to assure smooth, continuous oper- 
ation without jamming or sticking. Very 
often, the money saved by this increased 


efficiency in packing more than pays 


SALES OFFICES 


CORRUGATED AND SOLID FIBRE BOXES ¢ FOLDING CARTONS °* 
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KRAFT BAGS AND SACKS e 


for any difference in original box cost. 
d Do 


Whatever the size, shape or type of con- 
tainer you need, if it’s Gaylord-made you 
can be sure that it will help develop top 
efficiency in your packing system. For 
information and cooperation, phone your 
nearby Gaylord office. You'll find it listed 


in the phone book. 


COAST-TO-COAST 


General Offices: SAINT LOUIS, MO. 


KRAFT PAPER AND SPECIALTIES 








UG) ... Maybe one of these 
WTS feat REULAND “specials” 


problem? 


will solve it! 


FLUID-SHAFT MOTOR 


Motor with internal fluid coupling. Provides 
smooth load acceleration. More compact than 
separate motor and coupling. Assures perfect 
alignment. Will start heavier loads than stand- 

ard motors of same horsepower. Used on 
cranes, conveyors, mixers, etc. 


FLUID-SHAFT MOTOREDUCER 


Consists of Reuland Fiuid-Shaft motor and gear 
reducer as one. compact unit. Converts the 
motor’s conventional high speed into a slow 
speed, high torque output. Provides smooth 
starts. Prevents equipment jamming. Used on 
cranes, hoists, car pullers, etc. 


| 
| 
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RIGHT-ANGLE MOTOREDUCER 


Consists of Reuland motor and worm gear 
reducer. Provides unlimited mounting versa- 
tility. Permits use of 1 high speed and 2 slow 
speed power-take-off shafts, if desired. Ideal 
| for designing into cramped quarters. Also 
available with Fluid-Shaft drive motor. 


. 
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HYDRAULIC PUMP MOTOR 


Special end bell flange permits direct, end bell 
mounting of all standard makes of pumps. 
Eliminates need for special mounting platforms. 
Assures absolutely perfect alignment with 
pump shaft. Available with mounting flange 
on one or both ends. 


THROUGH-SHAFT MAGNETIC BRAKE 


“Doughnut” type design allows extension of 
shaft entirely through brake. Permits use of 
TWO output shafts per motor. Can be mounted 
on the input or output shafts for both) of Fluid- 
Shaft motors and motoreducers. Only 6 major 
parts... self adjusting ... half usual length. 





OVER 600 SPECIAL ELECTRIC MOTOR DESIGNS 


Whatever your drive problems may be, there is a 
good chance that the Reuland “library of specials” 
contains a unit that is already tailored to your needs. 
Its availability will save you development work and 
put you in production faster. 

Write today, outlining your particular problem. No — 
obligation, of course. ae 


| 
ELECTRIC | 
COMPANY 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 

WESTERN DIVISION—ALHAMBRA, CALIFORNIA + EASTERN DIVISION—HOWELL, MICHIGAN 
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rication of welded steel machines and 
components. The Program was spon. 
sored to “encourage industrial and 
economic progress through moderniz. 
ing machine design for arc-welded 
steel fabrication.” 

The Second Award of $2,682 was 
given to David W. Kinney, chief engj- 
neer for the Pattin Manuf: icturing Co, 
of Marietta, Ohio. Robert J. Nevill. 
vice president in charge of manufac. 
turing, North American Manufactur- 
ing Co., Cleveland, Ohio, received the 
Third Award of $2,385. He described 
the design for welded construction of 
industrial-type gas and oil burners. 

Awards were given fer designs cov- 
ering a wide variety of machinery, in 
cluding metal cutting, electrical, con- 
veying and pumping, compressing, 
tooling, processing equipment, con- 
struction, mining, petroleum, farming, 
woodworking, and others. 


SESA Annual Meeting 

The Annual Meeting of the Society for 
Experimental Stress Analysis will be 
held from December 2-4, at the Hotel 
McAlpin, New York. The meeting will 
feature, apart from several technical 
sessions on various aspects of experi- 
mental stress analysis, a symposium on 
fatigue testing methods, a symposium 
on strength at elevated temperatures 
and two joint sessions with the Ameri- 
can Society of Mechanical Engineers, 
Applied Mechanics Division. The W. 
M. Murray Lecture will be delivered 
by Professor S. Timoshenko, who will 
speak on stress concentrations. All 
inquiries concerning the Meeting 
should be directed to Professor G. 
Herrmann, Department of Civil Engi- 
neering, Columbia University, New 


York 27, N. Y. 


Conference on Electrical Insulation 


Nominates Officers 


At the 1953 Annual Meeting of the 
conference, the Nominating Commit- 
tee, consisting of Prof. A. R. von Hip- 
ple, chairman; R. G. Breckenridge, H 
Endicott and $. O. Morgan submitted 
the following names for consideration 
as Conference officers for 1953-54 
Chairman, D. A. McLean, Bell Tele- 
phone Laboratories, Inc.; vice chair- 
man, Hans Thurnauer, American Lava 
Corp.; and secretary, A. H. Shar- 
baugh, General Electric Research 
Laboratories. 


Environmental Equipment 
Manufacturers Form Association 


Organization of a new manufacturers 
association, the Institute of Enviren- 
mental Equipment Manufacturers, has 
been established with headquarters at 
30 Church St., New York. One of the 
Institute’s most important functions 
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Why beryllium copper is specified more 
and more for electronic equipment is illus- 
trated by this wiper contact for a variable 
condenser used in Signal Corps combat 
transmitting and receiving equipment. It is 
made of quarter hard Berylco 165 strip, 
014" thick, cadmium plated. The contact 
buttons are silver. 


Electrical conductivity here is a must, of 
course. But even more important is the 
degree of contact the part makes with the 
shaft. Too little pressure will make a poor 
electrical contact; too great a pressure 
will excessively load the shaft. In produc- 
tion, the wiper is tested with a combination 
leaf spring gage and electric continuity 
checker to register between 40 and 70 
grams of pressure. 


Data supplied by the Radio Condenser Company, Camden, N. J. 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


Once this adjustment is made, the Berylco 
contact will exert a constant pressure, come 
what may. In fact, it will remain in adjust- 
ment even after hand-forming during the 
checking operation. 


It is just this ability of Berylco to solve con- 
flicting mechanical, electrical and service 
requirements that makes it valuable to 
designers. Here, in one alloy, are combined 
such properties as strength, conductivity, 
corrosion resistance and elasticity—a com- 
bination no other alloy gives you. 


If you would like to include beryllium copper 
in your plans for the future, we invite you 
to share the know-how of the world’s largest 
producer of this unique alloy. For engineer- 


ing help or sample material, call or write 
any of the offices listed below. 


INVALUABLE 


This 16-page booklet, 
called APPLICATIONS 
UNLIMITED, contains 
nearly 40 casehistories 
— shows how Berylco | 
has solved many trou- 
blesome design and 
engineering prob- 
lems. Send for your 
free copy today. 


TOMORROW’S PRODUCTS ARE 
PLANNED TODAY...WITH 
BERYLCO BERYLLIUM COPPER 


THE BERYLLIUM corporation 


DEPT. 3L, READING 5, PENNSYLVANIA 
New York * Springfield, Mass. * Rochester, N.Y. * Philadelphia * Cleveland » Dayton » Detroit » Chicago » Minneapolis » San Francisco * Los Angeles 
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Representatives in principal world-trade centers 








variable auto-transformers 


for smooth, continuous control of 
Voltage * Power * Speed « Heats Light 







The highly efficient, new 3000B Adjust-A- 
Volt, latest in variable transformer de- 
sign, gives excellent regulation Junction 
box provides for B-X or conduit wiring. 
It's ruggedly constructed for standard 
bench, panel mounting or built-in appli- 
cations. Input from 115 V, AC line—out- 
put ranges from 0 to 135 V Max rating 
4000 VA Ganged assemblies provide for 
series, parallel or polyphase operation 
with a single knob 


New design pre-adjusted brush 
assembly maintains almost uni- 
form pressure from full-brush to 
no-brush...assures longer, more 
reliable operation. Easy to insert 
—uses only two screws. 





Compact. efficient Type 
300BU is ideal for 
built-in applications 





Write for new 18-page Catalog No 553-5 with full 
specifications and prices on the full Adjust-A-Volt 
line ranging from 0.34 to 16.8 KVA. 






STANDARD ELECTRICAL PRODUCTS COMPANY 
2240 £. THIRD ST. + DAYTON, OHIO 


If you use pyrometers, you need 


Lae aa ALi 


requires accurate tem- 

‘J perature measurement, 

profits from our experience 

and complete wire-making 
facilities. Our plant handles. 

all phases of wire-making 

and thus maintains uni- 

formly high quality. 

Standard wires are 

- shipped from stock, 

special orders 

are produced 

promptly. 


oa Electric G.3Qu 
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will be to supply industry with tech- 
nical data on environmental testing, 4 
library will be maintained, standards 
will be prepared in cooperation with 
the National Bureau of Standards, and 
technical bulletins will be dissemi. 
nated, 


Engineers Honored By 
Audio Engineering Society 


The Audio Engineering Society has 
honored outstanding figures in its field 
at its annual banquet held in conjune- 
tion with its Fifth Annual Convention 
at the Hotel New Yorker, New York, 
on October 15. The Society bestowed 
three awards for achievement, an hon- 
orary membership and four fellow- 
ships. 

The Society’s John H. Potts Award 
for outstanding achievement in audio 
engineering was given to Dr. Edward 
W. Kellogg of Camden, N. J. Dr. Kel- 
logg has more than 30 published pa- 
pers and 90 U. S. patents to his credit. 

The Award for service to the Soci- 
ety was bestowed upon C. G. Me- 
Proud editor and publisher of “Audio 
Engineering.” The Emile Berliner 
Award was given to Henry C. Hari- 
son, Port Washington, Long Island, 
N. Y. Bestowed for the first time this 
vear, it is to be given a nually here- 
after for outstanding development 
work in audio engineering. 

The Society gave an honorary mem- 
bership to Dr. Edward C. Wente of 
Summit, N. J., in recognition of his 
outstanding achievements in audio 
engineering. 


Electronic Components Symposium 
To Meet in Washington 
J 


A fifth government-industry confer- 
ence designed to promote continued 
improvement in the quality of elec- 
tronic components and to disseminate 
data on new technical progress has 
been scheduled in Washington on May 
4-6, 1954, according to M. Barry Carl- 
ton of the Department of Defense, 
chairman of The 1954 Electronic 
Components Symposium. The three- 
day technical meeting will be held in 
the auditorium of the U. S. Depart- 
ment of the Interior. 

The 1954 symposium is sponsored 
by the American Institute of Electrical 
Engineers, the Institute of Radio En- 
gineers, the Kadio-Electronics-Televi- 
sion Manufacturers Association and 
the West Coast Electronics Manufac- 
turers Associ: 7 with the active par- 
ticipation of the U. S. Department of 
Defense and the i itional Bureau of 
Standards. 

The Technical Program Committee 
is under the chairmanship of A. ¥ 
Rogers, of the Signal Corps. Mr. 
Rogers and his committee of leading 
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Do you have Class H insulation problems ? 


O 





1, Need a Class H segment plate that’s easy to work with? 
ISOMICA* Segment Plate— made of built-up continuous mica sheet 
—shows no tendency to split or flake. Small segments of heavy thick- 
ness may be punched, and larger segments can be accurately sawed, 
milled, punched, etc. 


2. Need rubber-like properties for long periods of time under 
extreme temperatures? EMPIRE® Silicone Rubber Coated Glass 
Cloth — Class H insulation — is suitable for a temperature range of 
—70° F to 400° F... will not crack or become brittle under these 
operating temperatures . . . offers good chemical resistance. 





3. Looking for a Class H molding plate? Silicone molding plate 
which could not be produced successfully with mica splittings can 
now be manufactured from ISOMICA (continuous built-up mica 
sheets). ISOMICA silicone molding plate has excellent moldability 
--. excellent retention of shape .. . high degree of homogeneity. 





4. Need reliable silicone-glass, silicone-asbestos and silicone- 
rubber-glass insulating materials? Twice the amount of water 
ordinarily applied for bushing flash-over tests was sprayed on this 
Class H Core and Coil Assembly, which was under full voltage excita- 
tion. The MICO insulation was unharmed. 


When you turn to Class H, take advantage of MICO’s experience in this fast-moving 


field. MICO has the finest equipment in the country for producing extremely high quality 
silicone fabrics, silicone laminates and silicone-mica combinations. 

MICO produces a complete line of Class H insulating materials in addition to all 
standard types...and fabricates special parts to specifications. We will be glad to consult 


with you about your electrical insulation problems. Write today. 


G0 Years 


\ Flectrica 
( \nsulation 





*Trade-mark 


MICA Yesubailre COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 


LAMICOID® (Laminated Plastic) e MICANITE® (Built-up Mica) « EMPIRE® (Varnished Fabrics and Paper) « FABRICATED MICA e ISOMICA* 
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Designed and constructed 

Tm leat tt et Teale ee ale) 

operating life and rugged duty, 
eZ ree es aiid ele ela 
advanced design of the proven Tech 
Laboratories Type 2A. Ceramic insu- 
lation and improved contacts greatly 
increase their efficiency. Low r.f. loss 
and sharp reduction of creepage, 
plus a constant contact resistance 
of only 1 or 2 milliohms, give these 
Tetet eed Sl dl tte ee ee 
ance records. Write for full details. 


SPECIFICATIONS 


Contact resistance: 1-2 milliohms 





No. of decks: According to re- 
quirements 


Life: 200,000 cycles, min. 


Current carrying cap.: 3 amp. 


Contact material: Silver alloy 


Contact design: Laminated wiper 
arm, self-cleaning, shorting or 
non-shorting 

Max. operating voltage: 

No. of contacts: 2 to 24 single 120 V., a.c. 

pole, shorting or non-shorting 

2 to 11 double pole, shorting 

or non-shorting 


2 to 5 triple pole, shorting or 
non-shorting 


Spacing: 15° or 20°, shorting or 
non-shorting 


Mounting: Single hole, %”-32 
bushing, standard length for up 


to %4” panel, special lengths to 


order 
Size: 134” dia. 
Detent: Ball and spring 


No. of poles per deck: 1 to 4 Weight: Approx. 1 oz. per deck 


neal Manufacturers of Precision Electrical Resistance Instruments 
of ae 


PALISADES PARK, NEW JERSEY 
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experts in electronics plan to empha- 
size the technical progress in materials 
and component development, fabrica- 
tion and use, with emphasis on the 
part played by components in elec. 
tronic reliability. Speakers from goy- 
ernment and industry will be featured 
during the symposium. 


ASA Selects Officers 


At the opening meeting of the confer. 
ence celebrating the 35th anniversary 
of the American Standards Associa- 
tion, held in October in New York. 
Roger E. Gay was re-elected to his 
third one-year term as president of the 
ASA. Mr. Gay is president of the Bris- 
tol Brass Corporation, Bristol, Conn 
Tenure of the president is constitu. 
tionally limited to three years. 

Also announced were the re-election 
of the following officers: Edward T, 
Gushee, vice president, Detroit Edison 
Co., Detroit, vice president; J. R., 
Townsend, materials engineer, Bel] 
Telephone Laboratories, Murry Hill, 
N. J., chairman of the Standards Coun- 
cil; and Arthur S. Johnson, American 
Mutual Liability Insurance Co., Bos- 
ton, vice chairman of the Standards 
Council. 


Revised Edition of “Manual of 
Water Supply and Equipment” 


New and completely revised edition of 
the “Manual of Water Supply and 
Equipment” is now available for $1.50 
from the National Association of Do- 
mestic and Farm Pump Manufactur- 
ers, 39 South La Salle St., Chicago 3. 


President of American Welding 
Society Re-elected 
e 


The American Welding Society has re- 
elected as its President for 1953-54 
Fred L. Plummer, director of engi- 
neering, Hammond Iron Works, War- 
ren, Pa. As head of this 8,000 member 
technical society, Mr. Plummer will 
direct its activities for two successive 
terms. 

Mr. Plummer has written two books 
and more than thirty articles which 
have been published in various tech- 
nical journals. He is a member of many 
engineering societies «nd _ scientific 
groups, including the Welding Re- 
search Council. 

In February 1953, he received a 
citation from Case Institute of Tech- 
nology for “having distinguished the 
college and himself through outstand- 
ing achievement in his chosen field.” 


Postcards are provided on page 245 as 4 
convenience for obtaining 
single copies of Feature Article Reprints 
offered in the Reader Inquiry Facility. 
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Save time, trouble and expense by making Garrett your sub- 
contractor on small and medium metal stampings. Garrett 
has the know-how” to meet your most rigid specifications. 
Three modern plants, automatic high-speed presses up to 
150-ton capacity, and up-to-date tool shop provide highest 
quality of workmanship. Finishing equipment includes tum- 


. bling, polishing, sand blasting, heat treating and plating. 
h- To speed production, reduce costs, improve quality, make 
7 Garrett your headquarters for metal stampings. 

e- 

- 

he 

d- 

i 

is a 

ing 

_ GEORGE K. GARRETT COMPANY, INC. PHILA. 34, PA. 
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Standards for Fuses 





A 4¢ 700 . ifi t fo 

: ) page speci 1¢ca it ym I fu ses } S 

just been published by the Int I : 
¢ ema- 


1 \i\ 
\\ THREADED CORES COST LESS | tional Electrochemical Commissj 


The specificati is f 
specification is for fuses for vol 
ses Olt- 


TT DML | ages not exceeding 1000 volts for al 
| ) or al- 


ternating 
, 5 and direct 
currents, Th 
we 1e 


) BRO Phe oes te 
_— ie cCharacteris- 





tics necessarv i ; 
-oSianggeeege Hom specifying the con- 
a aa bt and operation of 
relating F red are: requirements 
Seiaek - breaking-capacity, time- 
ree cut-off characteristic. 
oe aed a insulating character- 
must be met ne oe Tests which 
of fuses with the rec compliance 
sether wi juirements, to- 
= a 7 methods for making 

, are also specified. The publica- 










special shallow thread 


1. Reduced cost per core 
2. Smaller assemblies (less space necessary) 


3. Simplest IF transformer core design 

4. Higher “‘Q"’ by elimination of metal inserts 
5. Hexagonal hole design permits top tuning 
6. Saving of critical material 


ih lB: ted i atin 


adio set designers are consider- 
t,eaded Core. Where Threaded 
t Cores are indicated as more 


Television, Electronic and R 
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threads selected. 


selecting finer and shallower threads. 








Diameter Tolerance 


Core substitutions for Inser 
practicable design, greater economy, stability and better ti 
performance have been the result. Part and labor cost i ion contains internation: 
reductions can easily be visualized through the elimino- 4 upon definition ‘ ‘ionally-agreed- 
tion of brass screw inserts and simplified assembly. ‘ anit a mend ‘ S Se to fuses 
: , } : al sectior aris ; 
Threaded Iron Cores are blank-formed with screwdriver & fuse-links, f a 1 of markings on 
bey slots or hex holes The blank is then externally threaded ; TI s, fuse-bases and fuse-carri 
he ° . : 1e LEC ‘ S ; iff = Carriers, 
Ke on a centerless thread grinder. Your threaded core self- ; tai / Specification may be ob 
ee taps itself through the serrated paper coil form. — from the American Stand ic 
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The “Q” potential: Thr 5 
permeability drop during threading usually provide the 4 
highest “Q"’ os smaller coils (less copper) are required 
to achieve the given inductance. National El : 
roe tslectrical Code, 1953 Edi 
Threaded Core Size and Strength tion, dated August 7 Prony = 
Greater physical strength is attained in the Threaded Core Cl-1953). Published b . th (ASA 
with the use of finer threads because of the effective tional Fire Protecti y the Na- 
larger diameter. The ratio of length to diameter shall not 60 Battery ection Association, 
be less than 11/2 to 1, nor more than 4 to 1, for economical ae wey march St., Boston 10 
core design. (Standard Diameters: 0.159; 0.181; 0.238; Mass. Cloth bound, 616 pp $3. 
: 0.249; 0.304.) paper bound, 488 pp $] PP, 9; 
Radio Core Quality Control Analysis of 1953 Revision of National 
. ‘lectri . : Nationa 
All Radio Cores manufactured, are produced with spe- Electrical Code. Pub. No. 200 
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erances resulting in lower incoming inspection and Published bv Nati ; 7 ne 
' y National Electrical 
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Two World-Famous 


Organizations Become One — and 


this 


Just a few years ago, National Pneumatic, the world’s 
leading producer of transit and railroad safety equip- 
ment, and Holtzer-Cabot, a pioneer and leader in the 
electrical field, became one organization. 

Manufacturing was consolidated at the big Boston 
plant of Holtzer-Cabot. Progress was swift and sure in 


both companies’ ability to serve customers even better. 


SIX DIVISIONS WERE SET UP 


Transit and Railroad « Industrial Activators and 
Controls * Products for National Defense * Motors ° 
Telephone * Automatic Doors 


All the familiar products, plus many new ones are 
now being made under a new high efficiency. Design 
and Research Departments have grown on a full scale 
to match the increased activities of these two great com- 
panies with some left over! 

To industry this is a new, large and dependable 


resource. Research, development and manufacturing 
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happens... 


facilities are available for mechanical, pneumatic, hydraulic, 
electric and electronic equipment and systems. Inquiries on 
present products or development work are welcomed. 


NATIONAL PNEUMATIC CO., INC. 


AND 


HOLTZER-CABOT 


DIVISIONS 
BOSTON 19, MASSACHUSETTS 


NEW YORK ¢ PHILADELPHIA « CHICAGO 
SALES REPRESENTATIVES THROUGHOUT THE FREE WORLD 
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5000 copies of the proposed changes 
were sent out for comment last Fal] 
by the NFPA Electrical Correlating 

Committee headed by M. M. Brandon 





of the Underwriters’ Laboratories, 
Some of the changes of significance to 
designers include the following: 


NAME 

YOUR 

THIN METAL 

_ FASTENING 


Article 210 now requires that elec- 
trical receptacles be designed so that 
they cannot be used interchangeably 
in circuits of different voltage, fre- 
quency or current (a-c or d-c). 





Article 250 calls for more effective 
grounding means for portable elec- 
trical equipment. 

An entirely new article (330) is 
included on mineral-insulated metal- 










































PROBLEM sheathed cable (see October Eterc- 
TRICAL MANUFACTURING, page 149 = 
* permitting its use for services, feeders 
e and branch circuits in buildings, 
Chapter 6 on “Special Equipment” has 
PEM h th revisions to permit the use of this 
as e cable for wiring of signs, cranes and . 
hoists; elevators, dumb-waiters and is 
answer escalators, as well as machine tools. 
: Cable is described in Chapter 9, Con- 
| struction Specifications. 
A revised set of markings for flex- ‘4 
| ible cords and fixture wires is  in- 
WELD FASTENERS — Corrosion | cluded. Conductor insulation thick- 
Proof Stainless Steel or | ness revisions are found in Paragraphs 
regular steel—speed assem- 94004 and 94005. 
bly and cut equipment and Temperature limiting devices are 
labor costs. Engineered pro- | now mandatory for electric flatirons, 
jections eliminate burnouts | and are recommended for water heat- 
on thin sheets. Simple elec- | ers. Another application receiving at- 
trodes. No pilots required. | tention is refrigerators: the 1953 code 
Self locating. Require no requires motors for them to have ade- 
indexing. No retapping— quate ventilation to prevent overheat- 
shank protects threads from ing. (Section 4310.) Table 25 has 
weld splatter. been added for use in selection of 
control for hermetic motors. 
SELF-CLINCHING FASTENERS— Article 710 applying to circuits and 
in steel, monel, aluminum equipment operating at more _ than 
and special alloys and fin- 600 volts has been completely te- V 
ishes. Standard with more written. Section 7122 for the first 
than 600 leading manufac- time gives data on minimum spacings 
turers because they pay for between conductor surfaces. 
themselves in assembly sav- ° 
ings. One or many at a time . ‘ 3 
are clinched by a squeeze Microwave Theory and Techniques, fo 
and locked to prevent turn- by Herbert J. Reich, Philip F. tr 
ing with standard tools. Ordung, Herbert L. Krauss and la 
Reverse side of sheet re- John G. Skalnik. Published by D. pe 
mains flush. No swedged Van Nostrand Co., Inc., 250 Fourth pI 
rim projects. Ave., New York 3, N. Y. 901 pp, ib 
10" 
Penn Engineering & Manufacturing Corp. othe. te 
Doylestown, Pennsylvania This book is intended primarily as a tu 
textbook for a senior or first-yeal Q 
graduate course in microwaves. It is fa 
: also useful to research workers and la 
Write for Ask for samples practicing engineers as a_ reference m 
literature for trial book, For those who have not studied 
electrodynamics, chapters have been 
included on the theory of static and 
dynamic electromagnetic fields. 
| Emphasis has been placed on the 
| physical principles underlying the 
operation of microwave amplifiers and Ps 
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QUINTERRA TYPE 5 
TAPE-LEAD INSULATION 





QUINTERRA TYPE 5 
TAPE-STRAP INSULATION 
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Builds greater loads 


Stearns lifting magnet, wound with Quin- 
terra Type 5 Electrical Insulation, carries 
heavier loads for longer periods, has greater 
protection against short-circuited windings. 


asbestos electrical insulation 


with ucleira 


® Stearns Magnetic Inc. — a pioneer 
in its field — wanted improved per- 
formance for lifting magnets. So they 
turned to Quinterra Electrical Insu- 
lations to insulate the turns of cop- 
per strap in the pancake coils and to 
protect lead wires. The thinness, flex- 
ibility and uniform caliper of Quin- 
terra permit a higher number of 
turns of copper ribbon per given area. 
Quinterra thereby improves the space 
factor and increases efficiency. Its 
lasting dielectric strength, high ther- 
mal stability and good heat dissipa- 


JOHNS-MANVI 
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tion permit heavier current loads 
with less danger of shorting the coils. 

This application is typical of the 
many ways in which Quinterra Elec- 
trical Insulations help improve prod- 
uct performance. With these insula- 
tions, manufacturers can also reduce 
equipment size, save weight and ma- 
terials. Quinterra permits equipment 
to operate at higher temperatures 
because it remains a dielectric de- 
spite heat and time. . . the bulk of 
its dielectric strength is in the highly 
purified asbestos base sheet. More- 


over, it has ample mechanical 
strength for normal handling and re- 
sists corrosion. Available both in 
treated and untreated fornas. 

Quinterra Electrical 'sulations 
may lower your production costs and 
improve product performance. For 
more information, send for free book- 
let EL-40A, “Pyrolysis Protection 
Pays Well.”’ 

Simply write to Johns-Manville, 
Box 60, New York 16, New York. In 
Canada, the address is 199 Bay 
Street, Toronto 1, Ontario. 


3/Y| Johns-Manville ELECTRICAL INSULATIONS 
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| oscillators. The treatment of wave. 
| guide and coaxial-line components, 

measurements, and antennas is largely 

descriptive and is presented at a 

Se : | relatively low level. The term “micro. 

is . a. , sn | wave” has been interpreted by the 

p - . wr ae tk | authors to apply to devices operating 
C hil a7 2 : F proof. : | at frequencies at which distributed. 
: ¢ | element circuits are usually employed, 

: * | Thus, the frequency range covered by 

| the book extends upward from a lower 


n n 
aU » = | 
Pte tts ; VIBRATION-PROOF . | limit of approximately 300 me. 
: eee Standard symbols have been used 
DIRT-PROOF 


; throughout the book whenever pos- 
relays .™ ie | sible. Where standard symbols do not 
f ) a) Bab Ag | exist, the authors have tried to select 
Taal: | = ‘ oie tee | symbols that agree with the most 

: Ear, | general usage. An index of symbols jg 

“4 ok | »rovided. 
to your — . ie 
ss ; oe ; 4 ae “4 } - 
et CT es Se a |\ 
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Corrosion Testing Procedures, by F. 

A. Champion, published by John 
ee : Wiley & Sons, Inc., 440 Fourth 
ve 3 P er ee ay Ave., New York—369 pp. $6.25 







ke a eee 
— | Written by a British authority on the 
| subject, this book draws also on the 
published work and_ experience of 
other workers in this field both in 

Europe and the United States. The 

subject is approached from a special- 

ist’s viewpoint, dealing primarily with 

(1) the problems arising out of the 

corrosion of metals in actual service, 

and (2) the production of metals of 
| adequate corrosion resistance. 
The book is well organized with the 
discussion divided into five major 
areas: 

1. The choice and preparation of 
metal and corrosive. 

2. Exposure of the metal to the 
environment in laboratory, field, or 
service tests. 

3. Cleaning of the — specimens 
preparatory to examination. 

4. Examination of the specimens 
or the corrosive for the effects of cor- 
rosion: other measurements which 
indicate the tendency to corrode 
| rather than the effects of corrosion, 
| and special tests, are considered 
| separately. 

5. The expression and _ interpreta- 
tion of resmis, with particular ref- 
\- efence to the form of the corrosion/ 
| time curve. 

List of references at end of each 
| of the 12 chapters are a_ useful 


Relays to meet all standard or 
armed services requirements 


Phil-Trol Hermetically Sealed Relays are 
specially designed to meet the most rigid ye 
specifications and severe operating conditions. 

They have exceptionally high factors of safety 

and dependability. There are Phil-Trol Sealed 
Relays for most military, commercial or oe 
civilian aircraft applications. They are extremely 
compact, will withstand vibration, dust, dirt, 
moisture, oxidation and temperature changes. 








Wiring diagrams are clearly printed on the 
enclosures and protected with a coat of 
clear lacquer. 


Phil-Trol has complete engineering, production 
and testing facilities for hermetically sealed 
relays, all under one roof, making it possible 

to give faster delivery and higher quality on all 
your sealed relay requirements. 


Let us help you plan efficient, money-saving 
applications of Phil-Trol Hermetically Sealed 
Relays for your requirements. Send the 
coupon below! 


a 
4 


1S THE REGISTERED TRADE MARK OF 
PHILLIPS CONTROL CORP., JOLIET, ILLINOIS 
OFFICES IN ALL PRINCIPAL CITIES 


feature. 


PHILLIPS CONTROL CORP., DEPT. EM, JOLIET, ILLINOIS A ; 


sis a Ultra High Frequency Propagation, 
Please send me a free copy of the new Phil-Trol Relay and Actuator i 


eee 4 by Henry R. Reed and Carl M. 
i e sai | Russell. Published by John Wiley 
i ee era «& Se mS, Inc.. 440 Fourth Ave., 
' Company_ nati —_— New York 16, N. Y. 562 pp. $9.50. 
Address_ a a 
Seer See aes Sl ees te | This book presents current informa- 


tion on uhf radio wave propagation, 
Se ee ee ee ee ee ee ee ee ee ee eee oe 
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How FLEXLOC 


locknuts work 


FLEXLOCs lock and stay put on a 
threaded member regardless of the 
vibration encountered. Here’s how 
they work. The slotted top or locking 
section is divided into six equal, flex- 
ible segments, closed in to make the 
inside diameter of the nut smaller 
than that of the companion bolt. 
When the FLEXLOC is applied, these 
are expanded by the bolt. The spring 
tension of the resilient segments locks 
the nut securely at any desired posi- 
tion on the bolt once the locking 
threads are fully engaged. 


FLEXLOCs can be used over and over 
again. When expanded by the bolt, 
the locking section remains within 
the elastic limit of the metal. This 
permits the locking segments to return 
to their normal position, ready for 
reapplication to the bolt. 


he 
or 


ns 


FLEXLOCs are one piece, all metal— 
nothing to assemble, come apart, 
lose or forget. They can be delivered 
in any quantity in a wide range of 
sizes. Stocks are carried by industrial 
distributors everywhere. Write for 
literature and samples. STANDARD 
PRESSED STEEL Co., Jenkintown 
9, Pa. 


LOCKNUT DIVISION 


PHILADELPHIA TRANSPORTATION COMPANY, Philadelphia, Pa., uses 
FLEXLOC Self-Locking Nuts on the rear axle flanges of its buses. 
This carrier has found that FLEXLOCs eliminate sheared studs, 
reduce maintenance, save time and money. JENKINTOWN 
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P&S Super A.C. Switches are listed as 
approved by Underwriter’s Labora- 
tories, Inc. for use up to their full rated 
capacity for — 


1. Fluorescent Lamp Loads. Up to 
full rated capacity at voltages from 
120 to 277. Only half as many P&S 
Super Switches needed as compared 
with ordinary type that may be used 
only up to 2 rated capacity. 


2: Inductive Loads. P&S Super A.C. 
Switches can be used up to 277 Volts 
at full rated capacity. 


Z Incandescent Lamp Loads. P&S 
Super A.C. Switches can be used up to 
full rated capacity. 


4. Motor Loads — P&S Super A.C. 
Switches can be used up to 277 Volts 
at 80% of current rating of switch. 


AND WHAT’S MORE 


P&S Super A.C. Switches are designed 
and manufactured to give you many 
times the performance of ordinary snap 
type switches. 


Write now for complete informa- 
tion on this Revolutionary New 


Switch. 


Department EM 


PASS & SEYMOUR, 


INC., 






P&S 
SUPER A.C. SWITCHES 


15 & 20 AMPERE TYPES 


SINGLE POLE, DOUBLE POLE, 
THREE WAY 


STURDY 
BROWN OR IVORY HANDLES 


TOTALLY “ENCLOSED 


LARGE 


MAY BE MOUNTED 
IN ANY POSITION 


BACK OR SIDE WIRING 


SYRACUSE 9, .N. Y. 


OFFICES: 71 Murray Street, New York 7, N.Y. 
1229 W. Washington Blvd., Chicago 7, Ill. 
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the most important single parameter 
of a uhf communications — system, 
However, although the presentation 
concentrates on propagation, the cOm- 
plete system is considered in all dis. 
When, for example, the 
uhf propagation characteristics of a 
system are to be measured, all other 
elements and parameters must be 
completely controlled. Thus, the en- 
gineer should adopt the system con- 
cept and consider the effect produced 
on the entire system by a variation of 
any one of its parts. To facilitate this 
attitude the book includes a review 
of all other related system parameters, 

By presentation of theory and illus- 
trative examples, the book shows how 
to determine operational ranges when 
using uhf communications systems, 
Emphasis is placed on dynamic—as 
opposed to static—system performance 
characteristics. The dynamics of a 


cussions. 


system include the varying geometry 
relating the moving terminals of a 
communications system and changing 
meteorological conditions in the at- 
mosphere. 

While much information is already 
available on point-to-peint uhf propa- 
gation, coverage of air-to-air and air- 
to-ground propagation has been thin. 
To remedy this, the book provides the 
designer with a practical understand- 
ing of the critical factors or reflec- 
tion, refraction, diffraction, turbu- 
lence, directivity and divergence. 


Engineering Electronics, by George 
E. Hoppell and William M. Hessel- 
berth. Published by McGraw-Hill 
Book Co., 330 W. 42nd St., New 
York 36. 508 pages, $7.50. 


This book was written by a couple of 
associate professors of electrical engi- 
neering at Purdue University and is 
intended as a beginning course in 
electronics for college students. De- 
scribed in the cover blurb as elemen- 
tary in nature, the highly mathemat- 
ical approach will hardly seem that to 
old grads. Actually most of the math 
is algebraic in form and the Calculus 
is used sparingly. Obviously stress is 
put on theory but practical applica- 
tions are cited throughout the book to 
support the basic concepts. The text 
could serve as a refresher for any €n- 
gineer concerned with design prob- 
lems in communications, servomech- 
anisms, industrial electronics, or power 
and control. 

Material included covers an ele- 
mentary approach to the physics of 
vacuum tubes, and the characteristics 
of diodes, triodes, and multi-grid vac- 
uum tubes. Following this is a chapter 
on concepts important in vacuum 
tube-circuit analysis, followed by de- 
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STONIZED Spiral Phenolic 
Tubes can give YOU many 
Ta US MUP ACLS LS 
aC a 
SSD. 


It is true that tubing of other materials costs you far more than STONIZED Spiral Phenolic Tubes. 
Upon close examination of your specifications, you may find that the very characteristics for which 
you bought your present tubing are present in our STONIZED tubes. 

These paper-base phenolic tubes with high dielectric strength, low moisture absorption, and 
good dimensional stability are available in various grades which can be punched, notched, slotted, 
printed or have specially formed ends. 

STONIZED Spiral Phenolic Tubes can be furnished in various wall thicknesses and lengths with 
inside diameters as low as '/16” 

Our quality controlled manufacturing process enables us to furnish you with a custom-made 
product at a mass production price. 

A phone call or letter to us today may mean a considerable saving to you. 


STONE PAPER TUBE COMPANY, INCORPORATED 
STONIZED PRODUCTS COMPANY, Inc. 


900-922 Franklin Street, N. E., Washington 17, D. C. 


DECEMBER 1953 279 























































“Strike if you must, | was 
never in better condition.” 


a 4 ~~ 
Cdl itil” 
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CASTINGS 
on the lighter side 
mS 


We've never been in better condition to 
handle your requirements for lightweight 


castings, magnesium or aluminum. 


Our four completely equipped plants and 


staff of competent personnel enable us to 





offer you the finest production facilities. 


Purchasing, engineering, production and 
management men in industries everywhere 
have found the name WELLMAN synony- 
mous with sound castings made under close 
metallurgical control . . . complete facilities 
for a wide range of products . , ¥ a ‘Sincere 


interest in their problems. 


We'll be glad to send a representative to call, 
and in the meantime, our new catalog No. 53 
will tell you more about us and our almost 


half century of experience. 








Well: Cast MAGNESIUM AND ALUMINUM CASTINGS 
(Helb Made WOOD AND METAL PATTERNS 


rue WELLMAN sronze « ALUMINUM Co. 
Dept. 6, 12800 Shaker Boulevard Cleveland 20, Ohio 


tailed studies in voltage amplifiers, a-f 
and tuned-load power amplifiers, feed. 
back amplifiers, oscillators, and modu- 
lation and detection theory and de- 
vices. The remainder of the book coy. 
ers conduction through gases, high 
vacuum and gaseous rectifiers, pho- 
toelectric cells, solid-state electronics. 
and reactance amplifiers. 


Principles of Transistor Circuits, edit- 
ed by Richard F. Shea and written 
by 9 co-authors of General Electric 
Co. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York 16. 535 pp. $11.00. 


Containing 22 chapters, 3 appendices, 
and an index, this volume has gath- 
ered together a large portion of exist- 
ing material on transistor circuits. It 
provides basic theory, plus an elabora- 
tion of various techniques which will 
permit utilization of new forms of 
transistors as they appear. In order to 
make the book applicable to as many 
of these devices as possible, the au- 
thors use a general treatment, built 
around generalized equivalent cir- 
cuits which can conveniently be used 
to represent the majority of transistors. 

After a brief introduction, the book 
is divided into three parts covering 
low-frequency, high-frequency, and 
large-signal, non-linear applications. 
In each section the same general or- 
ganization is followed: presentation 
and analysis of equivalent circuits, 
analysis of the mathematical relation- 
ships, and development of applicable 
circuits. 

Special chapters on duality, matrix 
methods, and on the application of 
feedback are included. Resemblances 
to vacuum-tube circuits are pointed 
out, and the book uses current net- 
work theory modified to fit transistor 
circuits. It elaborates in detail on the 
fundamental equivalent circuits for 
various configurations and for differ- 
ent frequency ranges. It includes ma- 
terial relative to d-c, audio and ultra- 
sonic amplifiers in their various forms 
and combinations, amd includes cir- 
cuits for utilization of transistors in 
oscillators, and i-f and r-f amplifiers. 
Analysis is applicable to both n-p-n 
and p-n-p types. 

Chapters include: Semiconductor 
Principles; Forms, Types, and Char- 
acteristics of Transistors; Junction 
Transistor Multistage Amplifiers; Bias 
Stabilization; Power Amplifiers; Basic 
Principles of High-Frequency Opera- 
tion; High-Frequency Circuit Design; 
Feedback Amplifiers; Transient Analy- 
sis; Computer Circuits; Noise in 
Transistors; Associated Semiconductor 
Devices; Small-Signal Parameter 
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In visualizing AUTOMATIC ELECTRONIC| 
CONTROLS for your equipment, 



































buyer sees that 


cautious 
his own personnel - 
locate and correc 


Control troubles of 


the spot 


SIMPLE 
PLUG-IN CHASSES 










own ii can 





7 the User’ 





Here are the bold Here’s how to get them: 
new Standards: IT’S AS SIMPLE AS THIS - 


oO Unitize your circuitry in compact vertical planes , : hese 
- ‘ arg e using Alden Forminal Card Mounting ~ ia a es ; eo 
Circuitry subdivided, 


function by function into + dh +06 ) 6 ) <e a ro 
plug-in units. JUMPER STRIP se 


PREPU NCHED TER= MINIATURE _ Eliminates wiring CARD- MTG. 
MINAL MTG. CARD TERMINALS for common circuits SOCKET. 


You can use Alden Terminal Mounting Card with Alden een Terminals, Jumper Strip and 
Sockets staked to accommodate any circuitry ——making complete units ready for housing. 
Components snap into unique Alden Terminals, are held ready for soldering. 


ws To mount this vertical circuitry, ALDEN PLUG-IN PACKAGES AND BASIC 









YOUR ar CIRCUITS 
FOR PLUG-IN PACKAGE, 
OR CHASSIS 


e 


e CHASSIS give tremendous ‘variety with standard cemponents 


ALDEN 
ALDEN 
fiw «Co i yr BASIC 
U CHASSIS 


fp 4 siziss +o @ @ oir sies 
i as. PLN ¢ o & grlugae? inte Perms om ae] ss into 


Tiny telltales spot trouble 
instantly. 





Standard Alden components provide eremendous varicty to build almost any circuitry as plug-ias. Wids spares, your circafrs 
are units replaceable in 30 seconds. 


Give chassis easily traceable interconnects and 30-second 
@ replacement with ALDEN SERVE-A-UNIT KIT 
iT’S AS SIMPLE AS THIS Arrange Alden Side Rails (1) GIVING YOU !) Chassis that plugs in, locks and ejects 
and Alden Lock Frame (2) to with half turn of the wrist. 2) leads so beautifully 














Plug in replacement 
Spares in 30 seconds, 


suit your chassis. Alden Serve- organized, accessible and identified chat non-technical 
A-Unit Locks (3) mount in personnel can service. 
your chassis to engage pre- 
unched holes in Alden Lock 
rame (2) to pilot, draw in, 
lock or eject your chassis. 
Arrange Alden Back Connec- 
tors (4) in orderly row on 
Alden Lock Frame. Mount 


T mating Alden Back Connec- 
“fl tors on your Chassis. 

ee ALDEN BACK 

4 CONNECTORS 


All leads brought to sine 
gle accessible point of 


2 Compact front panel. easil MINIATURE MINIATURE MINIATURB 
check — all numbered, 7 mounts 6 tiny Alden Sensing TEST JACK INDICATING ar INDICATING 
Ey GHT 





4, Assign to each unit ALDEN SENSING .ELEMENTS «= to spot trouble instantly: 


: El — ifically d USE HOLD: 
color-coded — so layman | signed to lick the problew of . — 
can make first-level tests, 


REQUEST FREE HANDBOOK 


scribing complete system of Plug- 
in Unit Construction and Compon- 
ie 236 pages and many Planning 





By thinking of your Electronic Controls in terms of ultimate plug-in units —you lick 
the problem of RELIABILITY IN SERVICE for your Customer... and you wash out 
problems of Design, Manufacture and Procurement for all concerned, 
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| Measurement; and a number of others. 
Also included is an extensive bibliog. 
raphy. 

Among the co-authors are: Woo 


Foung Chow, Sorab kK. Ghandhi, Ed. 
ward —— Vernon P. Mathis 


| Charles A. Rosen, John S. Saby, Jo. 
| hannes S. gael Richard F. Shea. 
and Jerome J. Suran. 


Men 


in Industry 
WIRE AND CABLE 
J. Paul Jones, director of Bendix 


WRAPPING NOW MADE laundry engineering, is now director 


of laundry research and development 
e i for Avco Manufacturing Corp.'s ap- 
mold resistant é pliance division. Donald M. Strat- 
hearn will become director of engi- 
neering and will assume direction of 
the laundry engineering department 
MOSINEE at South Bend, Ind. Mr. Jones joined 
PERMOLD is treated Bendix as chief engineer in 1947 
to permanently protect after 
electric wiring against mold. 
Extensive tests prove that mold spores 
won’t penetrate MOSINEE PERMOLD. 
Its mold-resistance is permanent ... won't igen 5 : 
leach out or weaken in transit or in storage. Bendix in 1948 to become chiet = 
neer of the washer division of the 


serving various subsidiaries of 
International Detrola Corp. 

Mr. Strathearn first joined Bendix 
in 1941 as product designer. He left 


For many years MOSINEE has made cable wrapping eae 
for leading cable manufacturers to meet their exacting Norge Division of Borg-Warner and 
specifications. The development of PERMOLD is another returned to Bendix a year later as 
forward step in Mosinee’s continuing program of chief engineer. He was named as- 
creating papers to meet the specific requirements sistant director a year ago. 
of the industries we serve. 


Ask for a Mosinee man to show you J. C. Owen has been appointed 
our full line of cable papers, chief engineer, 
including PERMOLD. Contact 
MOSINEE PAPER MILLS CO., 
MOSINEE, WIS. 


Instrument Products, 
of Lear, Inc.’s, Grand Rapids Division. 


MAIL COUPON 
FOR FREE 
SAMPLES 


MOSINEE 
PERMOLD 


aleL <-S Mil le-S MW Zelt a 
f. ide Mr. Owen had been with the Eclipse 
iels industry . . Pioneer Division of Bendix Aviation 
Corp. for 12 years. There he was 
senior engineer in charge of systems 
engineering activities. Mr. Owen i 
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Fishtail 


New anti-rattle fastener 


Sp = SS 





for NAM PPLAIES and trim 


if rates 

it 

d holds threadless studs 

i / 
of Quick, tight, permanent fasten- 

ix ing for name-plates and other die-cast trim 

ft is now possible without nuts and washers, 

ce thanks to United-Carr’s Fishtail fastener. 


Fishtail’s grip on welded, staked or 

Easily attached with simple hand tools, extruded studs is independent of the 

= its teeth actually bite into chrome- pressure of the spring take-up legs. 
finished, threadless studs so that there Leg pressure, however, allows position- 


is no chance of slippage or looseness. ing adjustments while it provides secure 


ed 
ts, 
mn. 


anchorage even when the studs protrude 
through oversize holes. 

Fishtail fasteners can be used on flat or 
contoured surfaces and their cup-shaped 


centers hold and retain sealing compounds. 


Like thousands of other fasteners and allied 
devices, designed and manufactured by United-Carr, Fishtail 
fasteners help speed assembly and cut costs. Available in a com- 
plete range of sizes and in volume quantities; further details 


on request. 


UNITED-CARR 


MAKERS OF FASTENERS 





UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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Specify Iridite . . . for corrosion protection during 
storage or use ... for a firm and lasting base for 
paint .. . for extra quality and eye-appeal .. . for 
low cost color coding of finished parts. 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 


ON COPPER... Iridite brightens copper, keeps it tar- 
nish-free; also lets you drastically cut the cost of 
copper-chrome plating by reducing the need for 
buffing. 


ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elabor- 
ate cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operators. 
Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, 
cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under "Plating Supplies” in your classified telephone book. 


) Wana Riesearce | Uae 


INCORPORATED 


4004-06 E. MONUMENT STREET © BALTIMORE 5. MD 


credited with a number of Major 
contributions in the field of auto. 
matic flight. 


J. M. Gilfillan, since 1946 exeey. 
tive vice president of the New Jersey 
Porcelain Co., has been named presi- 
dent of the Trenton manufacturer of 
electrical porcelain. Mr. Gilfillan has 
been in that business since 1915 when 
he joined the General Porcelain Co. 
at his birthplace in Parkersburg, 
W. Va. Five vears later he moved to 
Trenton to manage the pottery diy, 
of the Trumbull Electric Mfg. Co, 
In 1939 he became vice president jn 
charge of manufacturing at the Locke 
Insulator Co., General Electric sub- 
sidiary in Baltimore. Other newly 
elected officers of New Jersey Por- 
celain include Stephen Wenczel, vice 
president; V. M. Bielawski, secretary 
and Chester L. Wenczel, treasurer. 
John M. Hart is the new plant man- 


ager. 


William Few has been appointed 
chief engineer at Penn Controls, Inc. 
of Goshen, Ind. In his job, Few will 
be responsible for Penn’s expanded 





WILLIAM FEW 


research and product development 
program. Few comes to Penn from 
the Clark Controller Co., Cleveland, 
where he was manager of the elec- 
tronic and allied products division. 


American Research Corp., Bristol, 
Conn., announces the appointment of 
Thaddeus Augustyn as vice president. 
Mr. Augustyn resigned as works man- 
ager of Bowser Technical Refrigera- 
tion, where he has been a_ pioneer 
in the development of environmental 
test equipment since 1946. He will 
supervise production and engineering 
at American Research. 


Radio Condenser Co., Camden, N. J. 
has appointed Joseph S. Robb direc- 
tor of engineering. Melvin V. Weiss 
has been named chief engineer o 
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How would YOU solve these two problems? 





2 

. 

e 

y 

& 

|- 

d 

I 1, FLINTKOTE INSULATED SIDING is saturated with hot asphalt 2. LABORATORY WORK SAVED. Let one Fenwal All-Purpose 

d by a continuous conveyor process through a dip tank. Fenwal Laboratory THERMOSWITCH thermostat do the work of 
THERMOSWITCH®# Thermostats, connected to pilot many. This unit has a quick-disconnect plug — goes readily 
lights, warn when asphalt varies from safe operating level. from job to job. It provides close temperature control for 
The totally enclosed mechanism of the THERMOSWITCH solids, liquids and gases. Stainless steel shell, resistant to 
units is not affected by the high heat (420°F) or viscosity of corrosion, shock and vibration. 
the liquid. 

ent s 

al ensitive ... by» only to ar 

nd, 

ec- 

aa t ete INCORPORArer 

tol, a eaten 

- of 

nt. 

an- Ee 

we c <4 , ‘ ae ; 

eet 3. YOU, TOO, MAY BENEFIT from a Fenwal THERMOSWITCH 4. SEND FOR THIS NEW CATALOG for complete explanation of the 

tal Control.* Compact, highly resistant to shock and vibration, unique THERMOSWITCH unit. Also ask for more detailed, 

= Fenwal THERMOSWITCH units have solved many types illustrated discussions of the problems above. Fenwal engi- 

will of temperature control problems throughout industry. The neers will be glad to help you solve your temperature control 

ing external, single-metal shel! expands or contracts instantly to problems involving heat, humidity, radiant heat, pressure and 


temperature changes, making or breaking electrical contacts. 


“Cartridge Type Illustrated 





other variables. Write Fenwal Incorporated, 112 Pleasant 
St., Ashland, Massachusetts. 


THEAMOSWITCH’ 


rec- 
“ Electric Temperature Control and Detection Devices 
0 
SENSITIVE... but only to heat 
NG 
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special apparatus and TV: and Jack 
Teaf has been made chief engineer 
of the Auto Tuner Division. 









William C. Brown, manager of 
Raytheon Manufacturing Co.’s mag- 
netron research and development 
laboratories, has been appointed an 
assistant vice president of the com- 
pany. Mr. Brown, who joined Ray- 
theon in 1940, was instrumental in 
developing new subminiature tube 
types for proximity fuses. Subsequent- 
lv, he worked on high frequency 
triodes, which were used in radio- 
sonde balloon transmitters. In 194]. 
Mr. Brown was transferred to the 





ie 


YOUR ao Les 


Specify SIMPLEST, MOST COMPACT 


| equipment division to work on micro- 
TT UL wave components and in the follow- 
| ing years was placed in charge of 
D al A 4 | the magnetron research and develop- 
| ment facilities, still under his juris- 
velopment Award in 1945, and the 

Pulsating Current. 


diction. In recognition of his work 
MOST ECONOMICAL, HERMETICALLY SEALED 
Certificate of Commendation for out- 
e@ Hermetically sealed. Not affected by altitude, mois- 













































on magnetrons and other tubes, he 
was awarded the Naval Ordnance De- 
i ing tr 2 to 120 seconds. 
Provide delays Senay on ° 0 - standing service during World War 
@ Actuated by a heater, they operate on A.C., D.C., or II in 1947 


(i ture, or other climate changes. Martial A. Honnell has been 
[> e a SPST only —normally open or normally elected a vice president and _ chief 
| closed. 


: \ engineer of Measurements Corp., 
Amperite Thermostatic Delay Relays are compen- Rocehien. 1.1. he Beakesox of Mie 
sated for ambient temperature changes from —S55° to ae erate 5 


ff +70°C. Heaters consume approximately 2 W. and may trical Engineering at the Georgia In- 


y be operated continuously. The units are most compact, stitute of Technology from 1937 to 
\A4b, tugged, explosion-proof, long-lived, and — inexpensive! 1953 Mr. Honnell was in charge of 
wr TYPES: Standard Radio Octal, and 9-Pin Miniature. communications and electronics. Dur- 


STANDARD MINIATURE PROBLEM? Send for Bulletin No. TR-81 


. Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


@ Hermetically sealed, light, compact, and most inexpensive. 


“0 





Y > 
x) 


MARTIAL A. HONNELL 


H Mayenne fachohdnbs. 
en 2 


ore 


Maximum Wattage Dissipation: T642L—5W. T9—10W. Measurements Corp. is a wholly 
owned subsidiary of Thomas A. Edi- 


son, Inc., West Orange, N. J., and 


manufacturers standard signal gen- 


im) 
16) 
< 
t 
a) 
> 
ra 
ra 
3 
4 
P=) 


ing this time he also acted as a con- 
sultant in radar and uhf broadcasting 
techniques and measurement projects. 





Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, = 
ambient temperature (—55° to -+-90°C), or humidity. Rugged; erators and precision electronic i 
no moving parts; changed as easily as a radio tube. struments. 








Write for 4-page Technical Bulletin No. AB-51 
| Ralph H. Anderson has been ap- r 
MPERITE ‘eek en 561 Broadway, ead York ef i a pointed staft engineer at Sterling t 
In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B Engineering Co., Inc. Formerly as- 
az | sociated with Crystal Research, Inc, s 
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first name in special purpose steels 
ip- 


PERMANENT ALNICO MAGNETS 


as- CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


1C., STAINLESS* REX HIGH SPEED*TOOL* ALLOY* MACHINERY * SPECIAL PURPOSE STEELS 
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This isa COMMUTER ... This isa COMMUTATOR 


Both are rugged ... must be able to stand up for years. 


Nepco Commutators are a plus feature in any elec- 
tric motor. Designed and manufactured to give 
smooth-running performance. Nepco Commutators 
are made in sizes from 7/16” to 4”. Send us your 
specifications today. 





Geared to Industry's 
Production Demands 


VEL Ga 
WROT WASHERS 


Offering the most 










complete line of 
washers available 
today ...all types 


and sizes, all ma- 


WASHERS 
STAMPINGS 


terials, all finishes. 
More than 25,000 
sets of dies, Let us 
quote on your 


requirements. 


he i 
MANUFACTURING CO. 


The World's Largest Producer of Washers 


2200 S. BAY ST., MILWAUKEE 7, WIS 
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and Cambridge Thermionic Corp, 
both of Cambridge, Mass., Mr. Ander. 
son was a technologist for eight vears 
working with piezoelectric gages fo, 
measuring large transient pressures. 


Vincent S. Kraiger has been ap- 
pointed chief engineer at Sterling 
Engineering Co., Inc., Laconia, N. H,. 
electrical relay manufacturing  sub- 
sidiary of American Machine & 
Foundry Co. For ten vears Mr, 





VINCENT S. KRAIGER 


Kraiger was a development engi- 
neer at United Shoe Machinery Corp. 
From 1947 to 1950 he was _ project 
engineer at Ultrasonic Corp. He was 
also affiliated with Gray Research & 
Development Co., Inc., as chiet engi- 
neer and with New England Trawler 
Equipment Co, as chief engineer. Be- 
fore joining Sterling, Mr. Kraiger was 
project engineer at Fenwal, Inc. 


Airmatic Valve, Inc., Cleveland, 
has appointed Henry J. Gardner as 
chief engineer. From 1941 to 1943, 
he was a contact engineer for Cleve 
land Diesel Engine Division, GMC 
1943-45, Petty Officer in the Navy; 
1946-49 senior checker at Chevrolet 
and Cadillac Divisions, GMC; 1952- 
53, design development engineer, In 
ternational Business Machines Corp. 
One of Mr. Gardner's first assign- 
ments will be to develop a new line 
of small valves for machine tool ap 
plication. 


Peter  Muller-Munk Associates, 
product design firm, Pittsburgh, an- 
nounces the appointment of Kenneth 
A. Van Dyck as executive manager. 
For the past 8 years, Mr. Van Dyck 
has been assistant director of styling 
Eastman Kodak Co. He is a membet 
of the Society of Industrial Designers 
and holder of several patents in the 
design field. Another SID member 
who has recently joined the Muller- 
Munk group, is Anton Parisson. 
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EASY...INEXPENSIVE TO pnamcr FApAA THESE PARTS WITH 


THE NAME TO 
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CF-1 








e Non-After-Glow characteristic 
e A canvas-based laminate 

e Post-Forms to shapes in inexpensive cold molds 
e Excellent mechanical strength 
e Resists abrasion, has long life 
e Easily machined and punched 


Where can you use this new canvas-based C-D-F 
“Post-Forming” Dilecto grade CF-1? Presently it’s 
used for a multitude of aircraft and semi-structural 
parts . . . as ribbed panels, fan blades and ammuni- 
tion bay liners, guards and cover frames . . . as 
ventilating ducts, battery box containers . . . switch 
covers, thermostat mounting plates, etc. CF-1 has a 
tremendous potential in electrical as well as other 
industries because of its strength and light weight. 


“Post-Forming” Dilecto CF-1 is easy to work with. 
Heated until pliable with infra-red, electric ovens, 
strip heaters or hot plates, or immersed in molten 
alloys or hot oil, it is then quickly placed in a cold 
mold and pressed or formed until cold enough to 
retain the desired shape. Inexpensive molds can be 
made from hard wood, cast or laminated plastics, 
steel and metal alloys. Normally C-D-F supplies Di- 
lecto CF-1 in sheets from 1/32” to 1/4” thicknesses. 


C-D-F's sales engineers (offices in principal cities ) 
will cooperate with your designers and production 
experts. C-D-F also forms and fabricates Dilecto to 
your specifications. Write for technical bulletins 
describing Dilecto CF-1 as well as other grades of 
Post-Forming Dilecto. 


NON-AFTER-GLOW — Post-Forming Dilecto CF-1 incorporates special chemicals 
in the varnish that produce no apparent after-glow once an ignited speci- 
men has been extinguished. This product complies with the SAE-Aero- 


nautical Material Specification AMS-3605, latest revision. 


SILICONES, TOO — C-D-F offers other post-forming grades of laminated 
Dilecto: Grade GB-Sk is a glass-base Silicone laminate furnished in a 
semi-cured state for forming pieces where high heat resistance and low 
dielectric losses are required. Can be formed into armature slot insu- 
lators, rectangular coil forms, primary-secondary cylindrical or rectan- 
gular insulators for dry type transformers, etc. Grade XF Dilecto is a 
paper-base grade for mechanical applications where electrical properties 
are secondary. 


REMEMBER Pi) ge FOR POST-FORMING DILECTO LAMINATED PLASTICS 


NEWARK 13, DELAWARE 
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KELLER Air Tools 


for high speed assembly 






ANOTHER EXAMPLE OF 


KELLER Air Tools engineered to industry 


Wherever parts are assembled 
with screws, nuts, bolts or rivets, the 
use of Keller Tools speeds up pro- 
duction, reduces costs, and makes 
work easier. 


For example, in assembling record 
players (shown above), changing to 
Keller Air Tools made the work 
easier and faster, and substantially 
reduced production costs. 


FACTS IN BRIEF 


ABOUT KELLER PNEUMATIC SCREW DRIVERS 


Interchange- 
able parts 
Reduce 
operator 
iialense Clutches, socket 


drivers, 45° and 
90° attachments 
for every purpose 





f 





S| 
=. Weigh 
| less 


¥ 


z 


Consume 
less air 


Need fewer 
“back-up” parts 
in the tool room 


Wide variety of 
handles, gear- 
ings, torques, 
speeds 


AT-Yal- io) g 


FREE 36-Page Booklet 


ee Me Stil 
ideas on air tool application 





Name 


Company 





PI ci ctetnieeeceriasinciceinienines 


City 
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Keller Tool Company, Grand Haven, Mich. 


Please send me a free copy of your booklet on 
Pneumatic Screw Driving and Nut Setting Tools 









|; — 
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Company 


Briefs 





Brook Motor Corp., Chicago, has 
been organized as a_ subsidiary of 
Brook Motors, Ltd., England, to di- 
rect U. S. and Central American sales 
of the parent company’s a-c electric 
motors. Brook Motors, Ltd., was or- 
ganized in Huddersfield, England, in 
1904 and its factories are now said 
to be among the largest in the world 
devoted to manufacture of a-c motors 
and control equipment. Motors will 
be available from warehouse stocks 
in Chicago and other centers. Major 
types are designed primarily for use 
as original equipment in machine 
tools, pumps, compressors, woodwork- 
ing machines, commercial refrigera- 
tion and heating and ventilating units. 

Brook motors are designed to meet 
or exceed NEMA standards, Both sin- 
gle and polyphase motors are offered 
in sizes from 1 to 50 hp in four major 
types—open drip proof, splash proof, 
totally enclosed non-ventilated and 
totally enclosed fan-cooled. Ball bear- 
ings are standard. 

In charge of the new Chicago firm 
are M. E. Stern, vice president and 
assistant treasurer, and Peter L. 
Loewe, vice president and_ assistant 
secretary. 


Engineering and Executive offices 
now in three locations in New York 
will be consolidated by American Ma- 
chine & Foundry Company in an of- 
fice building nearing completion at 
261 Madison Ave. to be known as the 
“AMF” building. This engineering de- 
partment will serve divisions making 
tobacco machinery, baking equipment, 
bread-wrapping and slicing machines, 
stitching machinery, the automatic 
pin-spotter, electronic trainers and 
other products. 


Additional construction at Admiral 
Corporation’s major appliance plant at 
Galesburg, Ill., will bring the total 
area to 750,000 sq ft, with porcelain 
capacity for 1500 refrigerators and 
400 ranges per day. 


J. B. Rea Company, Inc., designers 
and manufacturers of automatic con- 
trol systems for military weapons and 
industrial processes will move into 
their new plant at 1723 Cloverfield 
Blvd., Santa Monica. An analog and 
digital computing center is also being 
incorporated in the new building, pro- 
viding facilities available to both gov- 
ernment and industrial research. Ma- 
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When space is a problem, specify 
Fairbanks-Morse Axial Air Gap Motors. 





Material Conveying 





Ventilating 








& 


Electric Motors 
| for every industry 


Fe eT OS —_— ‘+ (OF & 


When you need electric motors ...in any rating, or 
frame type . . . one or a thousand . . . always look for 
the Fairbanks-Morse Seal. For over 120 years it has 
stood for the finest in manufacturing integrity to 
all industry. 

Fairbanks, Morse & Co., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the best 





ELECTRIC MOTORS AND GENERATORS * DIESEL LOCOMOTIVES AND ENGINES + RAIL CARS + PUMPS + SCALES - HOME WATER SERVICE EQUIPMENT - FARM MACHINERY + MAGNETOS 








be) 


Metal Cutting 





Bl 


Food Processing 


Textile Manufacturing 
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imei) Cy 
scientific fastener 
(accepted for years 
by engineers) keeps 
bolted assemblies 
PERMANENTLY 
TIGHT 


a: 


AT ee 
WASHERS 


BEALL Helical 
Spring washers com- 
Catt Me lane Me Me TET 
of looseness—vibration, bolt 
stretch, wear under bolt and 
nut head, and pulverizing of 
ol ee ae Le 


CTS RRC) 
of Hubbard & Company 
Jerome Vii ee 


jor product at present is a high speed 
analog-to-digital converter which can 
store 20 sets of data from 400 separate 
inputs at the rate of one set every two 
seconds. . 


New plant of Texas Instruments In. 
corporated, 6000 Lemmon Ave., Dal- 
las, Texas, was opened in November 
with a day-long open house program, 
Plant area is now 200,000 sq ft. Major 
products are hermetically sealed ger- 
manium point-contact and junction 
transistors now in production in five 
types. Other products include equip- 
ment used in geophysical exploration 
and a magnetic fluid clutch for record- 
ing instrument use. 


Offices of Ohmite Manufacturing 
Company have now moved to a new 
plant at 3601 Howard St., Skokie, IHi- 
nois. Manufacturing will continue at 
the old plant at 4835 Flournoy St. in 
Chicago. 


Thor Corporation, Chicago, manu- 
facturers of major laundry and kitchen 
appliances has purchased the Phillips 
Control Corporation of Joliet, Illinois, 
which will become a subsidiary of 
Thor. The subsidiary manufactures 
electronic components for radar, mi- 
crowave and computing equipment. 
An expanded research program aimed 
at the industrial field is planned. 


A Special Products Division has 
been set up by Fischer & Porter Com- 
pany, Hatboro, Pa., to develop instru- 
ments and components on contract, as 
part of a planned program for expan- 
sion. The new division will undertake 
development of instrumentation for 
precise measurement, transmission and 
control of variables based on mechani- 
cal, magnetic, pneumatic, electrical 
and electronic systems. 


Texas City, Texas, has been selected 
as the site for Monsanto Chemical 
Company’s first polyethylene produc- 
tion plant, according to an announce- 
ment from the Plastics Division head- 
quarters in Springfield, Massachusetts. 
The new plant is expected to get into 
commercial production the latter part 


of 1954. 


A scholarship award plan to foster 
interest in the rapidly expanding field 
ef industrial hydraulics has been an- 
nounced by the Denison Engineering 
Company, manufacturer of hydraulic 
presses and components. The award 
will be made annually to one or more 
graduates of Franklin County (Co- 
lumbus, Ohio) high schools with an 
additional award available to a gradu- 
ating student with a parent in the em- 
ploy of the company. 
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Another new development using 


| B.E Goodrich Chemical = =-:-- 


OU need a concentrated phos- 

phoric acid solution to reveal 
cracks, etc., in defective jet engine 
blades—but this can mean trouble 
for the temperature regulator con- 
trolling the acid bath. 

The bulb and capillary of the 
regulator is immersed in the bath. 
Formerly, these ordinary stainless 
steel or lead-coated elements couldn’t 
Stand the acid; they would last two 
or three months and short out. 

The engineers tried coating these 
elements with a plastisol made from 
Geon paste resin. It works perfect- 





B. F. Goodrich Chemical Co. does not coat these controller parts. We supply only the Geon raw material, 


TEMPERATURE CONTROLLER PARTS PROTECTED FROM ACID! 


ly—the plastic coated parts show 

no deterioration after a year’s steady 
! 

use. 


This example may give you an 
idea for developing or improving 
more saleable products. For Geon- 
based plastisols—and other Geon 
resins, latices and compounded 
plastics—have many applications. 
They may be used in coating, dip- 
ping, casting or molding opera- 
ions to provide resistance to many 
chemicals, oil, grease, heat, cold 
and abrasion. We'll help you select 
the Geon material best suited to 


your needs. For technical informa- 
tion, please write Dept. GH-12, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


On 
an 07 © COOOMEN Cre 
- < ¢, 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials 
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HYCAR American rubber e 


GOOD-RITE chemicals and plasticizers ¢ 


HARMON colors 
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Abstract and Comment 





Human Engineering in Civilian Products 


Alex. E. Javitz 
Special Features Editor 
ELECTRICAL MANUFACTURING 


Note: Abstracted from an informal 
talk given by Mr. Javitz before 
the Human Engineering Institute, 
sponsored by Dunlap & Associates, 
Inc., Stamford, Conn., August 3-7, 
1953. Other guest speakers at the 
same session on industrial appli- 
cations of this new science included 
J. G. Fleming of The Bristol Com- 
pany and R. R. Riesz of the Bell 
Telephone Laboratories. 
Essentially the same talk was 
given before the Human Engineer- 
ing Conference at the Naval Re- 
search Laboratory, Washington, 
D. C., October 15 and 16, under 
sponsorship of the NRL Psychol- 
ogy Branch, Radio Division ITI. 


EACH PRODUCT, or equipment or ma- 
chine as it may be called is actually 
designed on the basis of several inter- 
related systems—the electrical, electro- 
mechanical, electronic, the materials 
system, and so on. But, to stretch a 
metaphor, a piece of equipment is not 
“an isle unto itself.” It has to live 
with people. Although a machine may 
be admirably designed—engineering- 
wise—it still may be lacking in all the 
elements that make it complete. To 
borrow a term from the architects, it 
may still be lacking in those elements 
that would make it a “just” design. 

The machine or equipment may in- 
corporate the best of components, the 
most satisfactory materials, the most 
ingenious and novel design features, 
it may exhibit performance charac- 
teristics that meet rigid specifications, 
yet it may still fail of its purpose of 
being a unit that can co-exist with 
people. 

Before human engineering as such 
was defined, I used to refer to this 
missing ingredient of design as the 
“social content” of product design. 
Some of the questions this concept 
posed included: 

1. Does the product fill an actual 
need? Does it add a positive incre- 
mental value to the sum total of im- 
proved living? This may be a measure 
of the product’s direct use by a con- 
sumer, or along a production line in 
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a factory, or in a laboratory as a 
research tool, or in some other ap- 
propriate service. This perhaps might 
also be referred to as the “mission” 
of the product’s ultimate activity. 

2. Is the product engineered for 
optimum performance at a minimum 
price for the widest possible distribu- 
tion rather than being merely engi- 
neered for quick sale, or sometimes 
being over-engineered for over-profit 
sales? 

3. And finally, has the product been 
so designed that the human limita- 
tions and the human capabilities of 
the potential operators and users have 
been recognized and properly evalu- 
ated and appropriately integrated as 
a system along with the other systems 
of the product? 

Of course, the design would have 
to take these factors of human limita- 
tions and human capabilities into con- 
sideration, not only in relation to the 
ultimate human operator or user, but 
also in relation to the men or women 
who would be concerned with the 
manufacture of the product and even- 
tually with its servicing and main- 
tenance. 

Undoubtedly many engineers also 
have somewhat vaguely felt a need 
for this approach to the design of 
their equipments, indeed still feel this 
need, and do not quite know how to 
go about it; do not quite realize that 
this social ingredient of a product can 
be scientifically and systematically de- 
signed into it by means of proper 
human engineering principles. 


Use in Equipment Design 


As an editor, I see a strong trend 
towards the use of human engineer- 
ing in equipment design, at least in 
the field of electrically energized 
equipment. We published an article 
last year® on this subject that brought 
one of the highest reader responses 
in our experience. A review of one of 
Dunlap’s brochures brought also a 
similar response. Subsequent publica- 
tions of briefer mentions of human 
engineering activities have also indi- 
cated a consistent interest on the part 
of our readers, who are strictly quali- 
fied as having to be responsible in 


Product 
ELEcTRICAL 


Engineering in 
March 1953, 


**‘Introduction to Human 
Design,” A. E. Javitz, 
MANUFACTURING, p. 90. 


some degree for the design and de- 
velopment of electrically energized 
equipment, covering some 80 different 
product groups. 

The trend is not quite balanced. 
The emphasis of current human engi- 
neering applications affects relatively 
specialized areas of our economy, such 
as aviation, and there are some glar- 
ing gaps in good human engineering 
in many mass-produced products. Of 
course, there are some notable excep- 
tions on record, such as the continuous 
development of good human-engi- 
neered telephone equipment. 

This imbalance in time will be 
rectified. Human engineering needs 
to be applied to the humbler prod- 
ucts of the kitchen, the living room, 
the shop, the office and the factory. 
Much, for example, remains to be 
done in safer hospital operating room 
equipment; in simpler electromedical 
devices. 

In human engineering as in other 
aspects of engineering we can effec- 
tively apply “transference of ideas.” 
This has been done in many instances 
with military developments during 
World War II by transferring design 
achievements to civilian products. It 
will be done again with current mili- 
tary developments. But when human 
engineering enters into miass-pro- 
duced products, it has got to be hon- 
est. There is a reason for this quali- 
fication, for here and there, it is noted 
that the term “human engineering” is 
being adapted as a facile tag for 
faddism in design, pretty much as 


“streamlining,” “modernism,” and 
“functionalism” have been misused. 
You dont “human engineer 4 


product by arbitrarily moving a han- 
dle or a knob a fraction of an inch. 
You don’t human engineer a product 
by giving an appliance a new contour 
and then proceeding to dig up 4a 
phony rationale for this changeover. 

There is a good relationship be- 
tween many elements of appearance 
styling and good human engineering. 
But this relationship should be clear- 
cut and free of any distortions. Too 
many engineers think that human en- 
gineering is something that is akin to 
a superficial application of improved 
appearance, color, or other similar 
factors. 
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THERMOCOUPLES 


Revere manufactures all types of 
thermocouples for aircraft and 
industrial applications such as 
Moulding Presses, Oil Tempera- 
ture, Cylinder Head Temperature, 
Fire Detection Systems, etc.; in 
lron-Constantan or Chromel- 
Alumel. 


HARNESSES 
















Flexible, semi-rigid, and rigid 
harnesses are custom-made by 
Revere for virtually all aircraft 
engines and test stand opera- 
tions and for many industrial 
uses. Submit your special har- 
ness application today. wy 


CONNECTORS 


Thermocouple Adapters, Termi- 
nals, Fire Wall Connectors and 
Resistors are manufactured in 
accordance with AN-5540-2 and 
AN-5541-1 specifications. All are 
tuggedly constructed to guaran- 
tee long life under hard usage. 


Accuracy—dependability—tong life are three necessary 
attributes of temperature measurement equipment. On all 
3 counts Revere products have established unsurpassed 
performance records. Recognition of their quality by the 
government and industry has made Revere one of the 
foremost producers of thermocouples, thermocouple wire, 





THERMOCOUPLE WIRE 


Stranding, wrapping, twisting 
and asbestos serving equipment 
enables Revere to produce ther- 
mocouple wire with cotton, glass, 
stainless steel, tinned copper 
and silver plated copper in ac- 
cordance with AN and MiL 


Speci 


temperature readings 
contact ¢ J 


..your dependable 


source of supply 


SEND FOR FREE BULLETINS! 


harnesses, plastic-insulated wire, and accessories! 


REVERE CORPORATION 


WALLINGFORD 


Precision 


DECEMBER 1953 





y 


instruments 


ome. ae 


for 


aircraft 


and 


fications. 


Me, 


EXTRUDED PLASTIC WIRE 


A new high temperature thermo- 
plastic insulation extruded over 
wires of all types, developed for 
use in hermetically sealed equip- 
ment or hot wiring jobs. Avail- 
able in 14 colors. 


Revere’s modern plant is capably staffed and equipped to 
offer complete and efficient service to all your temperature 
measurement requirements. Many standard stock items are 
available for immediate shipment. Special orders can be 
handled without delay. For more detailed information write 
to Revere Corporation of America, Field Engineering, Dept. 
1, North Colony Road, Wallingford 2, Connecticut. 


OF AMERICA 


tee ee 
industry 
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whatever 


SOREW 








he specifies... 





¢ 





makes if: 


NEED SCREWS? Pheoll 
offers the most complete 


sizes, types, head styles 
and finishes). Pheoll 
maintains the largest 
stocks anywhere. Pheoll 


service. Call Pheoll on 
your next order. 


PHEOLL 


COMPANY 


SCREWS NUTS @ BOLTS 


SPECIAL COLD HEADED PRODUCTS 
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line (over 10,000 standard 


gives you prompt, reliable 


MANUFACTURING 


5700 Roosevelt Rd., Chicago 50, Ill. 


Over-engineered and excessive use 
of gadgetry for which the consumer 
pays—particularly in household appli- 
ances—may also often try to justify 
itself as “human engineering.” One 
leading manufacturer of electric irons 
is eliminating a pilot light because 
experience has shown that most house- 
wives pay little attention to it. Per- 
haps some sound pre-design human 
engineering study might have estab- 
lished this fact on a scientific basis. 
Or perhaps some other signal might 
have been more adaptable to the 
operator. 


Automation vs Human Engineering 


One frequent challenge to human 
engineering these days is “automa- 
tion.” Current technical and business 
publications have been giving this 
subject consistently great prominence. 
This is natural, for in the develop- 
ment of automatic factories there is 
a dazzling sales future for industrial 
equipment. Automation enthusiasts 
say that human engineering will lose 
its importance as automaticity be- 
comes more automatic and more wide- 
spread, 

This is not necessarily true. In the 
first place automation is not univer- 
sally applicable. It may have an 
inherent point of no return, a point 
of limiting returns. It may prove more 
adaptable to the chemical process in- 
dustries than to the output of durable 
goods. We may have a factory oper- 
ated by only two or three men, but 
they may very well need a reserve 
staff of trained engineers on the side- 
lines able to service any breakdown 
in the vast complexity of the system. 
Other limitations are those of lack of 
flexibility. 

Whatever its future may be, the 
automatic factory has social validity 
only if it is able to produce on one 
hand better and lower-priced raw 
materials, and, on the other hand—and 
this is where it affects human engi- 
neering the most—better and lower- 
cost durable products that a fully 
employed population is able to buy 
and use. And consequently the prod- 
ucts made by automation in an auto- 
matic factory will still have to be 
designed with all human engineering 
factors fully built into them. 

The laws and principles of human 
engineering are now being developed 
primarily through application to mili- 
tary equipments. If human engineer- 
ing is to make a positive impact on 
civilian product design, a rapport has 
to be developed between the human 
engineer and the product design engi- 
neer. In fact, the human engineer has 
got to be a member of a product de- 
sign team. He must learn to become 
somewhat of a design engineer him- 


self. Not only should he arrange “lab” 
sessions in human engineering for his 
design engineering associates, but he 
should attend similar sessions given 
by them. A mutual degree of humility 
will never hurt. 

And the human engineer—like all] 
design engineers—should be receptive 
to compromise. For the design engi- 
neer lives with compromise all the 
time—even in the design of the most 
critical military equipments. The 
human engineer may worry about 
attaining the perfect shape and color 
of a coded control knob, but what 
about the compromise that we’ all 
know must necessarily go into the 
selection and specification of the ma- 
terial out of which the knob has to 
be molded or fabricated? And even the 
greater compromise that may have to 
enter into the systematic specification 
and production control of the color? 


The human engineer, to cite an- 
other example, may worry about the 
most perfect solution to a problem 
that involves the placement of a dis- 
play on a panel board that indicates 
the functioning of a certain electronic 
circuit. But what about the com- 
promise that enters into the selection 
of a dielectric material that protects 
the circuit from failure? In certain 
classified applications, it would be 
highly desirable to have dielectric 
materials that can withstand tem- 
peratures in excess of 300 C or even 
400 C and that combine other de- 
sirable properties such as low dissi- 
pation factor and low dielectric con- 
stant. Yet such. materials exist at 
best only in very experimental labo- 
ratory batches. ‘So the design engi- 
neers use available materials with 
temperature resistance at the most 
of 200 C or 250 C and have learned 
to compromise by engineering around 
the limitations of the materials. 

The civilian product design engi- 
neer must and will learn much from 
the human engineer; and the converse 
must also follow to assure (in due 
time) the maximum effect of military 
human engineering design on civilian 
products. ood 


Reprint Packages 


Related feature articles pre- 
viously offered as separate re- 
prints are now available in 
combined reprints. For detailed 
review of the contents of each 
and ordering information see 


page 348. 
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ROEBLING 


ROETEMP MAGNET WIRE brings you a 
brand new and superior type of insulation for 
applications that involve high operating tem- 
peratures. Its heat-resistant properties and dielec- 
tric strength, its extra toughness and working 
ease make this new Roebling ROETEMP your 
top choice for Class B, dry-type transformer 
windings, and for other electro-magnetic devices 
designed for operation with hot spot tempera- 
tures of 130°C (266°F). 

Roebling ROETEMP Magnet Wire is insulated 


ROETEMP 


with a specially processed tape applied in a 
single wrap with a liberal overlap. It is excep- 
tionally pliable and bends without cracking or 
separating from the conductor. It won't unravel; 
is ideal for higher speed winding; comes in a 
range of sizes from #1 to #12 AWG, round, 
square and rectangular. 

Write for full data on Roebling ROETEMP 
Magnet Wire...and Roebling silicone bonded 
ROEGLAS wires for special temperature prob- 
lems. John A. Roebling’s Sons Corp., Trenton 2, N. J. 


A subsidiary of The Colorado Fuel and Iron Corporation 





w. ROOSE 


NMOS sg 
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Now...a@ new high temperature magnet wire... 
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UNITED STATES GASKET 


is the foremost 
yeaa et ees 


sheets, rods, tape, 


mee es 









UNITED 
STATES 
GASKET 


COMPANY 







4du Pont Trademark 


KEL-F 
aT tip 


and parts, 


and machined 


Je biter bei 


The United States 

Gasket Company was 

one of the pioneers in 

the fabrication of Fluoro- 
carbon Plastics. 

@ Profit from this broad 
experience, greater ““Know- 
how” and their completely 

modern specialized facilities 
for low-cost, close tolerance 
production of Teflon* and 
Kel-Ft Stock and custom -mold- 
ed or machined parts. 


e@ If you have a problem, U.S.G. 
engineers will show you how to cut 
corners and costs to incorporate the 
superior qualities of these plastics in 
y _ your products. 
- e@ Ask for Catalogs No. 300 and 500. 


tW. M. Kellogg Trademark 


aS th, 


a eS 
CAMDEN 1, NEW JERSEY 


Representatives in Principal 
Cities Throughout the World 


source 


Bibliography 
Automatic Production 


STARTING with the first automatic 
production machine (for radios) de. 
scribed in 1948, each major step in 
the development of automatic pro- 
duction or assembly has been brought 
promptly and fully to readers of 
Electrical Manufacturing. Here are 19 
articles presented to date in this con- 
tinuing editorial program. 


Machine Produces Complete Radios 
Automatically, June 1948, page 
116. Staff report of a British de- 
velopment in which channels for 
sprayed metal conductors are sand 
blasted in a plastics panel, all com- 
ponents except tubes, capacitor and 
speaker are automatically _ incor- 
porated. 


Miniaturized Amplifier Designed for 
Automatic Assembly, August 1951, 
page 88. Components designed for 
self-positioned end-to-end assembly 
with an insulating wrap containing 
all conductors; component termi- 
nals connected to conductors in 
wraps; automatic indexing machine 
makes all soldered connections. 


The Automatic Factory, March 1952, 
page 246. Summary of recent study 
at Harvard Business School; com- 
puters supply the brains, servos the 
hands. 


The Age of Computers, January 1953, 
page 67. Editorial emphasizes cost 
factors in the automatic factory 
concept. 


Automation—The Advent of _ the 
Automatic Factory, February 1953, 
page 240. Review of book of this 
title by John Diebold dealing with 
social impact of the automatic fac- 
tory; how to make machines auto- 
matic, some existing examples of 
automatic factories; automatic han- 
dling of information. 


Monitoring System Provides Central- 
ized Control, May 1953, page 98. 
Abnormal conditions in automatic 
equipment are checked, annunci- 
ated and recorded in a memory 
bank which releases data at print 
ing speed to an automatic printer. 


Automatic Assembly of Electronic 
Equipment, July 1953, page 97. 
Details of the design of an auto- 
matic production line for a radar 
chassis developed under a program 
sponsored by the Air Force. 

What Makes Automation Click, July 
1953, page 128. Automatic part 
handling systems provide a waiting 
period to rationalize different time 
cycles of complex machine tools; 
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Universal motor ports for portable 
electric 


An Idea to tne yee ae ering: hema, 
oS 


Reduce Costs... 


Ruggedly designed motor 
with triple thread worm gear 
reduction for vending ma- 


i m Pp rov e Pp r oO d U Cc ft chines, advertising displays, 


and similar applications. 


Operation 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 


Rugged construction is a major 
factor in the reliability of this 
motor widely used in the field 

. of mechanized equipment, 


Geared motor head with low 
output shaft speed for many 
slow speed heavy-duty drives. 

















Every Lamb Electric Motor is 
specially designed for the product 
or device it is to drive. This means 
that both mechanical and electrical 


characteristics are engineered for the exact 





requirements of the particular application. 


Special engineering in Lamb Electric Motors 


Compactly designed motor often results in savings in space, weight and 
developed for metering pump : 
end special instrement service, cost factor and assures optimum product 


operation. These are some of the reasons 


why more and more of America's finest 


products are being powered with 
Se ) Lamb Electric Motors. 
, | A ‘ or see a 


bike 4 
a ial 


The Lamb Electric Company © Kent, Ohio 


Weer. ch Lane In Conada: Lomb Electric-Division of 


SPEC Pee HORSEPOW a Sangamo Company Ltd.—Leaside, Ontario 


MOTORS 


THEY'RE POWERING america's Puabel prooucts 
; AY + s é 


limit switches and relays arranged 
to anticipate every contingency, 
| 






nT Matching Loads and Speeds on Con- 


veyor Drives, August 1953, page 

"I 90. Separately motorized conveyors 
ae showing how human skill can be 
‘ recorded and repeatedly fed into a 
machine to eliminate human vari- 


for automatic assembly are syn- 
chronized with servo systems using 
magnetic amplifiers. 
Tape-Controlled Machines, November 
hi) ables and add automatic operation, 


1953, page 102. Striking example 





l Automatic Production of Modular 


SZ BRUSH Electronic Subassemblies, Novem- 


ber 1953, page 156. Automatic sys- 


tem developed by NBS is based on 
tiered stacking of wafer elements 
carrying printed circuits; assembly 
and soldering are mechanized. 
Control of Automatic Conveyor Sys- 
tem, December 1953, page 86. 
i if TT Electrical interlock and traffic con- 
nl LT trol circuits provide precise syn- 
chronization in new type of con- 


4 | veyor drive developed for automatic 
rl aii: time assembly svstem. 
| ; 


Index of 

Bibliographies 

in 1953 

Annotated lists of references to feature | 
articles in earlier issues of ELECTRICAL 
MANUFACTURING have appeared on 
the following subjects during 1953. 


—no other brush _ ‘he following subjects 7 
Each list was prepared to provide 
just like it! background for a current feature arti- 


cle in the issue in which the bibliog- 
raphy appeared; all but two of the lists 
include abstracts or annotations for 
each article cited. 


Automatic Production, Dec. 1953, 
page 298. List of 12 annotated ref- 


THE WORD IS GETTING AROUND... More and more, the erences to recent articles reporting 
impression is growing, and rightly, that Superior likes to grap- developments in automation and 
ple with difficult brush problems— and solve them! The ECH mE penceenty. . 
brush assembly shown above does a better job wherever a split Bearings and Lubrication, April 1958, 
brush is required. Superior’s patented tension-clamp keeps at page 364. Six references on new 
least one half of the brush ALWAYS in contact with the com- developments and design | data re- 
mutator. Results: optimum commutation, negligible chatter, ported ve wukeus period. 
minimum “brush bounce”, and long wear... It would be a real Conducting Materials, September 
pleasure to study your difficulty — and without obligation. ASSG, page L8G. Properties, cone 
stresses and applications; 10 refer- 
SUPERIOR CARBON PRODUCTS, INC. ences to feature articles appearing 
9115 GEORGE AVENUE, CLEVELAND 5, OHIO since 1946. 
Control Circuit Systems, Apri! 1953, 
page 135. Annotated references to 
22 aricles presented during the past 


three years on systems and compo- 
nents for industrial machinery ap- 
plications. 
Cooling Methods, January 1953, page 
286. Four references on methods for + 
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IN SINGLE TOOLING WITH MADISON-KIPP 


ZINC AND ALUMINUM DIE CASTINGS 


The three castings illustrated are made in the same die. 
Provision for the changeable die parts must be 

included in the original die design. Expert die making is 

also involved, but the end results of this type of pre-planning 


represent substantial savings in many instances. 


Madison-Kipp is skilled and seasoned in die casting 


mechanics and invites your inquiries for cooperative effort. 


a MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 10, WISCONSIN, U.S.A. 





© Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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E.E.o. PHYSICS 
GRADUATES 


with experience in 


RADAR .- 


ELECTRONICS 


THE COMPANY 
Hughes Research and De- 
velopment Laboratories, 
located in Southern Cali- 
fornia, are currently en- 
gaged in the development 
of advanced radar sys- 
tems, electronic comput- 
ers, and guided missiles. 


YOUR POSITION 
You will serve as a techni- 
cal advisor to those using 
Hughes equipment, to 
help insure successful 
operation of our equi 
ment in the field. 


YOUR TRAINING 
On joining our organi- 
zation, you will work in 
the Laboratories for sev- 
eral months—until thor- 
oughly familiar with the 
equipment. 


WHERE YOU WORK 
After your period of train- 
ing (at full pay), you may 
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(1) remain at the Labora- 
tories in Southern Cali- 
fornia in an instructional 
or administrative capaci- 
ty, (2) become the Hughes 
representative at a com- 
pany where our equip- 
ment is being installed, 
or (3) be the Hughes rep- 
resentative at a military 
base in this country or 
overseas (single men 
overseas ). Compensation 
for traveling and moving 
household effects. Mar- 
ried men keep their fam- 
ilies with them. 


YOUR FUTURE 
You will gain broad expe- 
rience that will increase 
your value to us as we 
further expand in the field 
of electronics. Large-scale 
commercial employment 
of electronic systems 
within the next few years 
is inevitable. 


One of the | 
nation’s leading | 
electronics 
organizations is 
creating openings 
for an entirely 
new kind of 
career. Read 
here what 


this offers you: 





Hughes Field Engineer G. R. 
Chambers instructing a group 
of Air Force tect ans in the 

nance of 


operation and mainte 
Hughes equipment 


How to apply: 


If you are under 35 years 
of age, and if you 

have an E.E. or Physics 
degree, with some 
experience in radar or 
electronics, 


write to... 


HUGHES 


RESEARCH AND 
DEVELOPMENT 
LABORATORIES 


SCIENTIFIC AND 
ENGINEERING STAFF 


Culver City, Los Angeles 
County, California 








cooling electrical equipment, ap- 
pended to a feature article. 

Data on Dissipation Factor, October 
1953, page 153. References to three 
articles on testing methods and core 
loss data for ferro-electric materials 
incorporated in a related article. 


Electro-Hydraulic Control, September 
1953, page 360. Annotated refer- 
ences to 13 feature articles pre- 
sented during the last two years, 
plus a note on an earlier bibliog- 
raphy of 12 items. (Ten of these 
articles are included in Design 
Compendium No. 6.) * 

Engineering Testing, November 1953, 
page 121. Nine selected references 
to articles presented during the past 
five years on testing as a function of 
product design. (Most of these arti- 
cles are included in Design Com- 
pendium No. 4.)*° 

Instruments in Design, August 1953, 
page 135. References to three arti- 
cles and a design compendium; in- 
cluded as reference sources for an 


article on power factor measure- 
ments. 
Lightweight Castings, December 


1953, page 103. List by title only of 
four articles in past three years on 
properties and applications for alu- 
minum and magnesium castings. 
Magnetic Amplifiers, January, page 
276, 1953; also August, page 139. 
Total of eight additional articles 
since publication of the complete 
bibliography of 70 references in 
July 1952, page 254. (See also De- 


° 


sign Compendium No. 1.) 
Motor Characteristics, April 1953, 
page 334. List of 14 annotated ref- 
erences to articles in the last three 
years on current developments in 
commercial types of motors. 
Motor Power Factor Correction, 
October 1953, page 344. Series of 
five articles presented in a continu- 
ing editorial program on design of 
fractional-horsepower motors. 
Motor Standards, September 1953, 
page 156. List of 13 articles pre- 
sented during past seven years re- 
porting and discussing develop- 
ments in NEMA standards. 
Overload Protection, January 1953, 
page 255. Series of 10 articles in- 
cluded in Design Compendium No. 
2 covering various methods of pro- 
tecting motors from overload.°® 


Plastics and Dielectrics, January 1953, 
page 208. Annotated references to 
14 feature articles on new and sig- 
nificant developments included in a 
92-page Design Compendium. ® 


Printed Circuits, June 1953, page 346. 
List of 14 references, each with a 


* See footnote on page 304 
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GEAR MOTOR 





SPECIFICATIONS FOR MODEL GM49P-} 
400 Cycle Capacitor Run Induction Gear Motor 


115 Volts ¢ 400 Cycles ¢ 3 Phase « 0.5 Amps. 
Full Load Torque: 100 Oxz.-In. 
Starting Torque: Over 100 Oz.-In. 
Gear Head Lubricated per Mil-G-3278 
22 R.P.M. © 314 to 1 Gear Ratio © Reversible Rotation 
Intermittent Duty: 15 Minutes on, 15 Minutes off 


Ambient Temperature: ~—55° to +74° C 
Altitude: to 50,000 Ft. 


TYPICAL APPLICATIONS 


© Military and Aircraft 
© Follow Up Devices 
© Instrument Controls 
© Automatic Controls 
© Automatic Pilot 


Cth N 





@ Radar Equipment 
© Electronic Control 
© Actuators 

© Timers 









ERT 







MODEL GM49P-1 


i1roblems 


A precision gear head combined with a 
miniature motor gives you the answer 

to high torque at low speed. The motor can 
be 60 cycle, 400 cycle or variable 
frequency —in single, two or three phase— 
with non-cooled or self-cooled frame 
types. The gear head is arranged to 
provide the output speed you require, with 
standard timing ratios of 60, 3600 or 

8000 to 1 possible. High output torques, 
to drive, actuate or control, in confined 
areas, make this line of tiny gear motors 
ideal for a wide variety of applications 
on the ground and in the air. 


SOLVING SPECIAL PROBLEMS 
IS ROUTINE AT EAD 9 


If your problem involves rotating electrical 
equipment, bring it to EAD. Our 


completely staffed organization will By 
modify one of our standard units or design . 
and produce a special unit to meet your c 
most exacting requirements. 


Y 


EASTERN AIR DEVICES v0 


585 DEAN ST., BROOKLYN 17, NEW YORK 


DECEMBER 1953 
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brief abstract, covering major de- | 
velopments in this field starting with | 
an article in 1946 based on the | 
proximity fuse development. (See 
also “Survey of Printed Circuit De- 
sign Sources,” December 1953, page 
129.) 

Relay Reliability, June 1953, page 
344. Bibliography of 10 feature | 


articles in earlier issues on reliabil- | 24 HOUR 
ity, design and application. 


| 










4 | Reliability in Electronic Equipment, DELIVERY 
aH fm | February 1953, page 280. Nine an- 
notated references to articles pub- ! 
RF LEAKAGE lished in a five-year period on meth- FROM STOCK q . 
ods for improving reliability of 
ON THE equipment and components. 







































DRAWIN G BOARD. Servo Control Systems, March 1953, 
| 


page 105. Abstracts of nine articles 
« . . WHEN YOU DESIGN METEX ELECTRONIC 6 ip ; aa 
published during the past year giv- 


WEATHERSTRIPPING INTO YOUR EQUIPMENT ea he Ea 
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS | 0 PT’cuica’ SpPlics pe 
— AT MAXIMUM OVERALL ECONOMY | Servo System Design, March 1953, 


page 294. List of 10 articles selected 





Plan now to take full advantage of for 56-page Design Compendium 

Metex Electronic Weatherstripping’s No. 3.° Our stock of one than a 

unusual effectiveness in shielding all | Solderless Terminals, June 1953, page million relays re ee 
: somerless a J Boo, DAS thousand different types 

types of electronic equipment. Because 350. Nine annotated references to —is the world’s largest. 

it is made of knitted wire mesh, Metex articles on developments in wire Don’t delay your produc- 

Electronic Weatherstripping is both termination methods, terminals and | tion for want of large or 

conductive and resilient. It assures tooling. (See also “New Functions small quantities of relays 

positive metal-to-metal contact be- for W ire 7 erminals,” October 1953, of any type. 

tween all mating surfaces. And being page 136.) 


resilient it accommodates itself posi- Structural Parts, July 1953, page 300. Telephone, wire oF write 
Series of 12 feature articles pre- for quotations. 

sented in a 4-year period on mate- 
rials, fabricating methods and ap- 
plications. 


tively to surface inequalities. 


In reality, Metex Electronic Weather- 
stripping can do more for you than 
just shield RF leakage. It can cut the 
cost of machining mating surfaces to 
close tolerances. It can eliminate the 
need for extra fasteners and many 


other costly means of making joints 1951_1; ik cblinlaiia _ 
RF tight. 951—List of 29 subjects, January 


1952, page 274. 


For lists of bibliographies published 
in earlier years see: 
1952—List of 28 subjects, January 
1953, page 212. 


Applications in which Metex Electronic | ,,.~, « at ¢ 
et | 1950—See annual index for list of 13 

Weatherstripping has already proved | _). , “ ' 

, e subjects covered during year. 

its effectiveness include pulse modu- | 

lator shields, wave-guide choke-flange “Fer price and ordering information for these 


























Design Compendiums see ‘Feature Article Reprint’ * 
gaskets, local oscillators on TV sets, | department starting on page 256 in this issue. cc 
dielectric heaters, etc. a 

j For detailed W 
4 information on | Ol 
METEX tr 
nn | NEW AND MORE . 
PRODUCTS, write | COMPREHENSIVE Y 
for FREE copy of 
““Metex Electronic 1 954 Pp 
Weatherstrips”’ th 
or cutline your 
, . SPECIFIC shielding RELAY SALES : 
“evavese ert problem — it will 
receive our | CATALOG No. C5 h 
immediate attention. | tr 
NOW READY o 
Be sure to send 
for your copy F 
Telephone p 
i " X T if 7 SEeley 8-4146 . 
CORPORATION tub iis i 
upercuiosis 
ROSELLE, NEW JERSEY 74721 W. MADISON _ \ 
DEPT. 2, CH!CAGO 44, ILL. I 
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@ The channel shape illustrated here is a Revere Extruded Shape in 
copper, as supplied to the Taylor-Winfield Corp., Warren, Ohio. After 
a small amount of machining, it becomes a secondary pad in the Taylor- 
Winfield Tri-Phase Resistance Welder. Originally the pad was machined 
out of solid bar, 2” x 314”. The bar cost $11.73 per foot. The ex- 
truded shape substituted for the bar, being nearer the finished form, 
weighs less and costs $10.03 per foot, an immediate saving of $1.70. 
You can see right there that though the shape costs a bit more per 
pound, it still saves money. But that is not all. Taylor-Winfield says that 
the shape has cut machining time by 50%. As every manufacturer 
knows, machining is expensive, and cutting it in half saves a lot of cash. 
In addition, there is less scrap, and production rolls along faster. We 
have in our files a Call Report stating: “Customer has found the ex- 
truded section very satisfactory, and bases his machining time-saving 
on production runs and not estimates.” 

Credit for this fine achievement has to be shared by a number of 
people, both in Taylor-Winfield and in Revere. Our Sales and Technical 
Advisory staffs collaborated closely with the customer’s engineering, 
production and purchasing personnel. Everybody considered all angles, 
and worked out this money-saving plan. 

So we suggest that if you are doing any extensive machining of copper 
and copper alloys, or aluminum alloys, it would be a good idea to look 
into Revere Extruded Shapes. They might offer you important economies. 
We will be glad to consult with you. Just get in touch with the nearest 
Revere Sales Office. 


DECEMBER 


1953 

















Taylor-Winfield Tri- 
Phase Resistance 
Welder, made by 
Taylor-Winfield Corp., 
Warren, Ohio, and a 
Revere Extruded 
Shape as furnished for 
making secondary 
pads. The welder takes 
3-phase AC and recti- 
fies it to DC. 


) ee DO a Gi ae 
ae . Jf ff FF ae i; 
Dery Se Gree ar 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE ‘“MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 
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Etched - Circuit 


Microwave Systems 


| (Continued from page 152) 


The Finest of Laminated Materials... 





from the copper ground plane by 
glass-Teflon laminate, supplied at 
present by Continental Diamond Fi- 
bre Co. Characteristics of this dielec- 


We are providing manufacturers with a complete line of precious 
metals laminated to non-precious base metals made to their exact speci- 
fications within the following limitations: : : oe ae 

: ; tric are given in Table II. The mate- 
SHEET STOCK: Maximum width—S 
Minimum width—'4” 


Thickness—down to .003” Table 11—Characteristies 


of Teflon-Fiberglass Dielectric 
eS 


TUBING: Maximum diameter 1” x .050” wall 
WIRE: All sizes down to .0045” diameter also 
squares, rectangular and odd shapes. 
In addition to laminated materials we also furnish alloyed gold and 
silver in sheet, wire or tubing form. 


———. 


Dielectric constant at | me 2.60 
Dissipation factor at | mc* — 0.0007 
Loss factor at 1 me* 0.002 
Dielectric strength in volts 

per mil at 25 C 500 
Maximum operating temp., 

deg C 250 


The many varied applications of our materials cannot be listed here, 
but you are cordially invited to inquire for infor- 
mation regarding your requirements. 


*As defined in American Society for Testing 
Materials Designation D-150-471T 





The Home of IMPROVED Service 
Rhode Island's largest manufacturer 
of Laminated Metals rial is supplied with the dielectric 


faced with 0.001 in copper sheet on 


~The IMPROVED SEAMLESS WIRE COMPANY both sides. Microwave components 


INCORPORATED 2008 like lines, “magic T’s” and_ hybrids, 


775 Eddy Street, Providence 5, Rhode Island can be produced from full-scale line 


drawings with opaque strips. The 
| drawing is photographed to produce 











a negative which is printed on one 


MULTIPLE ASSEMBLIES 


oy | copper face which has been previ- | . 
FOR SMALL PARTS BELONG TO f ously sensitized. After development Cl 
: | the cc r face is etched to remove 
HORSE-AND-BUGGY DAYS 1e copper face i 


| all metal exposed to light. 





At a symposium on the Microstrip 20 
system held at the Federal Telecom- 

S RIES munications Laboratories, Nutley, N. pI 
J., on November 4, the Microstrip 


DIE CASTINGS 
GIVE YOU TINY 
PARTS LIKE THESE 
COMPLETE 


IN ONE 
OPERATION 


ceiver using conventional wave 
guides, was demonstrated. The re- 
ceiver employs four crystals, three 
hybrids, readily identified in the pho- 
tograph, a reflex klystron tube used 
as a local oscillator, attenuator pads 
and a reference cavity. The crystal 
holder is a component 
with no tuning adjustments needed. 
The fixed and adjustable attenuators 
consist of carbon deposits on a plastics 
sheet and are placed over the trans- 
mission lines as seen in Fig. 2, right. 


equivalent, Fig. 2, of a microwave re- 


broadband 


Compare GRC small die castings with assemblies 
produced by any other methods. GRC completely 
finished parts save you time, labor, money. Cast 
in one high-speed operation, they open broad op- 
portunities for your new designs. Fast delivery on 








Since the dielectric support for the 
Microstrip is attached to a solid con- 
ducting ground sheet, it is possible to 
utilize the ground sheet as a chassis 


for the low frequency circuitry seen 
in the foreground. 

it is estimated that the cost of the 
Microstrip design is 1/25 to 1/50 that | 
of the set built up from wave guide 


Write today for bulletin and samples. ee” 
Send prints for quotations. 






100,000 pieces to many millions 


== GRIES REPRODUCER CORP. 










Smaliness Unlimited, = Plumbing. 
Manufacturers of Small Castings Exclusively Max. Wt. : /z oz. At the symposium it was announced 
149 Beechwood Ave., New Rochelle, N.Y., NEw Rochelle 3-8600 ‘Max. Lyth.: 134 in. that inasmuch as most Microstrip ap- 
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"=. instantaneous trip point is always 10 times © 
the. rating ...high enough to. allow 

harmless, temporary overloads; yet suffi- 
ciently low to provide absolute protection. 

This performance in the critical protection 
zone is far in excess of mere approval 

tests .. . and it is a necessity for adequate 
protection of your equipment and circuits. 


don’t use heat... USE POWER 


INSTANTANEOUS TRIP POINT 


New Literature tells the facts 


Send for your copy of the new, in- 
formative bulletin entitled, “What 
You Should Know about Circuit 
Breakers’. HEINEMANN ELECTRIC 
CoMPANY, 99 Plum Street, 
Trenton 2, N. J. 


DECEMBER 1953 


\ INSTANTANEOUS TRIP POINT of Heinemann 
\ Circuit Breakers is always 10 times rated capac- 
y ity. It never changes. 


magnetic flux caused by moveable core. Delay 
time is inversely proportional to overload. 


\ 
i TIME DELAY ZONE provided by change in 
\ 
\ 
\ 


no thermal elements, thus never need de-rating. 
They are unaffected by heat or cold. 


RATED RATED LOAD is always carried. Heinemann 
Circuit Breakers are fully magnetic ... emplo 
ra IN ap ag re ee 7 


HEINEMANN Circuit Breakers... One, two and three pole...10 milliamps to 100 amperes, 











ADDS DISPLAY VALUE! 


“Dealers are sold on 
our quality line and on 
our distinctive M. E. dis- 
play box. Precision- 
printed to resemble fine 
leather . . . it protects 
our tapes... has re-use 
value for customers.” 


















SAFER HANDLING... 
FASTER INVENTORY ! 


“We use M.E. exclusively 
for materials handling 
and inventory control. 
Partsare fully protected 
during production, stor- 
age. We saved enough 
to pay for installation 
of the M.E. system after 
one inventory.” 


METAL EDGE—the engineered method—has solved diverse packaging 

































































LICKS STORAGE 


PROBLEM ! 


“A new display for a 
new line doubled our 
box inventory ... but 
created no storage 
problem! We store M.E. 
‘flats’ for both lines 
in 20% of the space 
required for ordi- 
nary boxes.” 


and handling problems in over 100 American industries. 


NATIONAL METAL EDGE BOX CO. 


PACKAGING « MATERIALS HANDLING e INVENTORY CONTROL 


1212 Callowhill Street, Philadelphia 23, Pa. 
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plications would be custom designed. 
the parent company, International 
Telephone & Telegraph Corp., had 
decided to license other manufactur. 
ers to employ the system in their de. 
signs rather than to furnish compo- 
nents, although manufacturers of 
printed circuits (see page 129) are 
expected to be licensed also. The jj. 
censes are being offered on a 1 per 
cent royalty basis. Minimum service 
charge was set at $1000. Two patents 
have been issued and over 30 others 
are pending, with many claims al- 
ready allowed. The patents cover sys- 
tems and circuitry rather than com- 
ponents or manufacturing techniques, 
well established in other fields like 
photo-engraving and etched circuits, 

To insure a reliable source of sup- 
ply of Microstrip components, micro- 
wave “plumbing” manufacturers and 
printed-circuit fabricators are being 
offered a special limited-term license 
so as to enable them to launch the 
product commercially within the next 
three to six months. The policy of I. 
T. & T. will be to keep its licensees 
informed on all future Microstrip de- 
velopments and to assist them in re- 
lated fields. 

Microstrip experimental kits con- 
sisting of six each transducers, crystal 
holders and hybrids of various fre- 
quency ranges, plus straight Micro- 
strip lines and associated components 
like attenuators, are being oftered for 
development work. A hyperbolic pro- 
tractor for solving typical microwave 
problems is also available. q 


Honeycomb Packing 


SPECIAL INTERIOR PACKING, a_ kraft 
paper shaped in the form of « honey- 
comb is reducing packing costs and 
increasing protection to circuit break- 
ers made by Trumbull Components 
Department, General Electric Co., 
Plainville, Conn. A special slit-scored 
double-faced honeycomb packing ma- 
terial developed by Union Bag and 


Paper Corp., forms a cushion for five 
sides, and another piece is placed on 
top. Then the circuit breaker is sealed 
in its carton. Total saving over previ- 
ous method using several corrugated 
scored sheets is about $7000 a year. 
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124 OHMS PER VOLT 


OD devas with 


| | LOW 
Ws ae VOLTAGE DC 


meters 
A Size, Type, and Style 
for Every Installation 


Your instrumentation is strictly modern 
in design and construction with Triplett 
Meters. You can have sizes 2"to 7"ina 
wide variety of case shapes and mounting 
arrangements, A.C., D.C., R.F., Rectifier 
or Dynamometer. Molded and metal 
cases, rear illumination, and other special 
features are available. For precision and 
economy virtually every meter part is 
made in Triplett plants under rigid hu- 
midity and dust control. Every metér 
represents the refinements gained in half 
a century of meter experience. Keep your 
panels up-to-the-minute with Triplett 
Meters—famous the world over for 
quality, accuracy, and dependability. 


| eae Ea 


jee Ce- 
in AVI [4 — amen 


eee ELECTRICAL INSTRUMENT COMPANY - BLUFFTON. OHIO US A 


DECEMBER 1953 
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Crimp-Type 
eas a 
BTR > 7 AVAILABLE 


Mox. 
Bas 
(A. W. G.) 
Stranded 


For Commercial Wire Wire 


® Wire sizes 8 through 4/0 

® Approved by Underwriter’s 
Laboratories when used with the 
Sherman Crimping Tool. 

® Highest grade electrolytic copper, 
plainly marked with wire size 
and ampere rating. 

® Completely seamless — made 
under exclusive Sherman patents. 













Investigate Sherman Crimp-Type 
Terminal Lugs They're Fast, 
Positive and Economical — Write 
for Bulletin. 


«a Shoe i 
A 


annul’ ; ELECTRICAL FITTINGS 
a FOR WIRE AND CABLE 





z. Bh ine , i ee 


@ Among the feature articles scheduled to appear 
in coming issues . . . survey of Reference Voltage 
Sources for Engineering Testing . . . Seventh Annual 
staff report of Conference on Electrical Insulation 

. analysis of the Drive and Control Systems designed 
into the Impactor . . . evaluation of materials for 
Permanent Magnets . . . review of Reliable Sockets 
for Plug-in Components . . . characteristics of avail- 
able Wide-Speed Drives . . . properties and character- 


istics of Carbon Brushes for Small Motors . . . also 


other timely features pointed to the problems and in- 


terests of the design engineer. 
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Glossary — 


Insulating Tapes 


(Continued Jrom page 135) 





Elastic Memory: The tendency of a 
plastics tape backing to recover slowly 
after being stretched, returning to 
original dimension after deformation 
by applied force. 

Electrolytic Corrosion: — Corrosion 
caused or accelerated by applied emf, 
as distinguished from galvanic corro- 
sion. 

EPI (ends per inch): Designation of 
the yarn count per inch in a lateral 
direction of filament tape. 

Faceside: The side of the tape coated 
with adhesive. 

Firm: A quality of adhesives meaning 
relatively unyielding to distortion. 
Fisheyes: Distortion with puddle-like 
appearance in the adhesive surface 
caused by air trapped between the 
adhesive surface and the backing of 
the previous wrap of tape during the 
wind up. Though objectionable from 
an appearance standpoint, _fisheyes 
are usually not objectionable func- 
tionally. 

Galvanic Corrosion: Loss of the more 
active of two metals under humid 
conditions when in contact with an 
insulating tape which contains ioniz- 
able impurities or degradation prod- 
ucts. 

Gapping: The appearance of open 
spots, or gaps, between adjacent tape 
layers in a roll. 

Insulation Resistance: The resistance 
across the surface of a tape when 
measured according to ASTM D-1000 
usually expressed in megohms. 
Lifting: A behavior of tape in which 
the tape loosens by a release of the 
adhesive from the surface to which it 
is applied. 

Oozing: The exudation of adhesive 
from the sides of the roll resulting in 
sticky edges. 

Quick-Grab: The tendency of a tape 
to hold a surface after a very brief 
contact at very low pressure. 
Specific Adhesion: The adhesion of a 
tape to one surface as distinguished 
from its adhesion to any other. 

Tack: The sticky feel of an adhesive 
surface. 

Thumb Appeal: A property of giv- 
ing good quick-grab and adhesion to 
the thumb, not necessarily indicating 
the real quality of a pressure-sensitive 
tape. 

Unwind: A term used to describe the 
nature of the removal of tape from 4 
roll. The force necessary to remove 
tape from a roll at a specified rate. 
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GEMCO ELECTRIC, 


. «+ through its designing, electroneering, research and develop- 
ment, is changing industrial history. 

Manufactured for ‘The Denison Engineering Company" to operate 
hydraulic presses in the highly explosive atmosphere of an arsenal, 
this GEMCO NEMA 9 Explosion Proof Enclosure contains, in one 
unit, controls ordinarily housed in several. By putting starter, relays, 
transformer and timer in a single enclosure, GEMCO has elimi- 
nated installation and maintenance costs. All controls are easily 
accessable in this one unit, easy to open enclosure. 

GEMCO NEMA 7 and 9 Explosion Proof Enclosures are beautifully 
designed, rugged and safe! Made of iron or aluminum castings, or 
other metals, they can be equipped with controlling devices to 


your specifications. There is a GEMCO STANDARD or CUSTOM 
enclosure to fit your every need. 


sO TOO, 





Use of these fabulous Industrial Gems has made it 
possible for man to penetrate the deepest core of the 
earth in search of treasures of mineral and oil. To 
precision grind and cut metals to microscopic toler- 
ances. Truly changing the course of history. 











Gemco 
engineering and 
designing departments 
welcome your inquiries. 
We will be 

happy to help you 
solve your problems. 


Control Panels— Electric Gages— Limit Suitehes 


GEMCO ELECTRIC CO. 





25681 W. 8 MI. RD. 
DETROIT 19, MICH. 


PERFECTLY 






WIREBOUND BOXES ond CRATES 
WOODEN BOXES and CRATES 
CORRUGATED FIBRE BOXES 
BEVERAGE CASES 
STARCH TRAYS PALLETS 


TO GIVE 


Boa Perfect Balance 








DECEMBER 1953 


There quite obviously must be 
some good reason why SUPER- 
STRONG shipping containers 
have been among the leaders for 


nearly one hundred years. 


Careful design and manufacture 


are important factors. Every 


SUPERSTRONG box or crate is 


RATHBORNE, HAIR and RIDGWAY BOX CO. 


1440 WEST list PLACE 


proportioned to give the perfect 
balance of materials which makes 
for greatest possible protection at 


lowest possible cost. 


We ask that SUPERSTRONG 
he given your consideration when 
next the question of shipping 


containers arises. 


CHICAGO 8, ILLINOIS 
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ELECTRICAL 
PORCELAINS 





ee 


FOR SUSTAINED - 
ELECTRICAL INSULATION 


in the presence of 


HEAT FLASHOVER ACID FUMES 


Must electrical insulation be provided near a hot spot 
on your product? Then be sure to consider ELECTRICAL 
PORCELAINS. These compounds of inorganic materials 
—custom molded to your requirements—are uninjured 
by heat shocks. 

Are your insulators subject to arcing? ELECTRICAL 
PORCELAINS handle flashover without injury to the insu- 
lation. Arcs over porcelain do not leave carbon tracks. 
Porcelain is non-corrosive and practically indestructible. ‘ 





Are the insulating parts in proximity with parts to be 
joined by soldering or brazing? You'll find ELECTRICAL 
PORCELAINS inert to soldering acids and fumes. Their 
electrical insulating properties are not altered under 
corrosive conditions. 

Any of the companies listed below will be pleased to 
cooperate with you in working out problems of electrical 
insulation. 


Sponsored by these members ) F 
of the DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 









THE AKRON PORCELAIN CO. NEW JERSEY PORCELAIN CO. 


3000 CORRY AVE.. AKRON 14, OHIO NEW YORK AVE. AND PLUM ST. TRENTON 5,N,J 
THE CERAMIC SPECIALTIES CO. PORCELAIN PRODUCTS, INC. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 
KNOX PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 
KNOXVILLE 1, TENN 1501 €. FIRST STREET SANDUSKY. OHIO 
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(to 20 KW) 

High Frequency (to 12000 cy) 
400 Cycle 
Frequency Changers 
Phase Convertors 
Low Voltage DC 
High Voltage DC (2500 V) 
DC to DC; AC to AC 
AC to DC; DC to AC 
High to Low Frequency 
Low to High Frequency 
Telephone Ringing 
Moving Picture 


GENERATORS 
(to 20 KW) 


ALTERNATING CURRENT 
Single Phase 
Polyphase 
Standard Frequency 
High Frequency 
Inductor Alternators 
Permanent Magnet 
DIRECT CURRENT 
Low Voltage 
Plating 
High Voltage 


CONVERTORS 





(to 20 KW) 
‘Phase Convertors 
Frequency Convertors 


DYNAMOTORS 


DC te AC 
DC to DC 


(to 30 H.P.) 


ALTERNATING CURRENT 
Squirrel Cage Induction 
Wound Rotor Induction 

Synchronous 
Single Phase 
Polyphase 
Standard Frequencies 
High Frequencies 


DIRECT CURRENT 
Series 
Shunt 

Compound 
High Voltage 
Standard Voltage 
Low Voltage 


SPECIAL APPLICATIONS 


Torque Motors 
Brake Motors 














ELECTRIC SPECIALTY 


171 SOUTH STREET 


DECEMBER 1953 


ESCO motors ... specially designed to 


make the M-47 TANK QUICKER ON THE DRAW 










This motor, working through an Oilgear Power Pack Sys- 
tem, provides the power to the sighting system that lays 
the heavy 90 mm. rifle right on target to register that vital 
first shot first. 


For combat action, where speed and de- 
pendability make the difference between 
life and death, this 5 hp. motor was... 





built to specification 


by ESCO 


with submersible enclosure and lubricated-for-life bearings. 
If you need a specially designed d-c motor . . 





. with any type of 
. ask ESCO! 

If you need a motor, generator, convertor, or any rotating elec- 
trical component designed to order to meet your exact requirements 
over many trouble-free years of operation . . . WRITE TODAY FOR 
THE NEW ESCO CATALOG 53-PD. 


Or better yet, send us your particular specifications. 


mounting, winding, or enclosure . . 
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171 SOUTH STREET 


SPECIALTY 


STAMFORD, CONN. 










Please send Catalog 53-PD, ESCO Specially 
Designed Rotating Electrical Equipment. 


carcass 


a ee 
(Please attach to, or write on, your company letterhead) 


STAMFORD, CONN. 
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FIG. 1—Pneumatic control for Vari- 
drive motor, permits quick speed 
changes from any remote control 
station. Photo shows Varidrive op- 
erating film processing equipment. 


REMOTE CONTROLS 
AND SPECIAL HOOK-UPS 
OF VARIDRIVES 

GAIN POPULARITY 


NEw DEVELOPMENTS in 


VARIABLE SPEED MOTOR DRIVES 


RECENT innovations in vari- 
able speed drives include new and 
improved types of remote control 
equipment. Beyond the purely func- 
tional duty of a variable speed motor, 
such as a Varidrive, the latest methods 
of controlling it open up new adap- 
tions to machines and equipment. 

Motors cannot always be placed in 
a location convenient to the operator. 
In the case of fixed-speed motors this 
doesn’t matter much because the oper- 
ator has only to push a button to stop 
or start it, even if the motor is in the 
secluded center of a maze of machin- 
ery. But now, the manufacturers of the 
U. S. Varidrive motors have developed 
a complete line of remote controls to 
start, stop and regulate speeds sensi- 
tively set to a split rpm. Consequently 
a Varidrive motor can now be set in 
any location best positioned for the 
most compact and efficient hook-up 
and the operator can control it a mile 
away if necessary. 

MECHANICAL AND ELECTRICAL 


Remote controls of Varidrives may 
be basically divided into two classes, 





FIG. 3—Speed indicator tells Varidrive rpm 
at any distance. Can operate with push 
button if preferred. 
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FIG. 2—ERC control motor changes speeds on Varidrive with push-button control. 


mechanical and electrical. The 
mechanical arrangements permit the 
use of extensions of the control dials 
straight out or universally positioned. 
For example, a Varidrive high up out 
of reach can be controlled from the 
floor by a simple extension supplied by 
the manufacturer. An excellent feature 
of the Varidrive control dial is that it 
is always located at the operator’s sta- 
tion where he can dial from the slowest 
to the highest speed and read the 
calibrations of speed during dialing. 


For electrical controls, numerous 
arrangements have been perfected, of 
which one of the most popular is the 
Varidrive’s Type ERC heavy-duty con- 
trol motor. (Fig. 2.) Intead of the dial, 
this motor, which is 1/15 h.p., 1800 
rpm, is attached to the control mech- 
anism. It is a ruggedly designed 
auxiliary motor of the reversible capac- 
itor type and has a low inertia rotor 
for quick stop, with push button con- 
trol. Its rugged worm drive actuates 
the Varidrive’s speed control and it has 
adjustable limit switches. 


SPEED INDICATOR 


For electrically determining the 
speed of a U. S. Varidrive, a Type Rl 
speed indicator can be provided. 
(Fig. 3.) It consists of an enclosed 
tachometer with a generator mounted 
on and driven by the Varidrive. Speeds 
are indicated as per cent of maximum 
speed. 


QUICK STOP CONTROLS 

For machines requiring fast braking 
of Varidrive motors, the ICB brake is 
used. (Fig. 4.) It is mounted directly 
upon the Varidrive’s take-off shaft, 
eliminating transmission of braking 
action through the belt. Such a device 
is ideal for “inching” or jogging. Its 
functional force is controlled by mag- 
netic action. 

The Warner automatic clutch is also 
used on many Varidrives, particularly 
on heavy presses for gradual pick-up 
to overcome heavy inertia. To properly 
adopt this improvement, the manufac- 
turers of Varidrives provide special 
engineering service. 


ELECTRICAL MANUFACTURING 


are 
pref 
usec 
ing 

plur 
chat 
lato 
ope 
leve 
valy 
spe 
fror 
or § 


fre 
op 


TYPES OF MANUAL REMOTE AND ON-MOTOR CONTROLS FOR VARIDRIVES 


UNIVERSAL COUPLING 


FIG. 6—For operating Varidrive 
at any angle to 30°. Rod any 
length. 


PNEUMATIC CONTROLS 


When frequent motor speed changes 
are necessary, a pneumatic control is 
preferable. (Fig. 1.) Such a control as 
used in Varidrives includes a position- 
ing unit embodying an air-operated 
plunger attached to the motor’s speed 
changing device and a pressure regu- 
lator. Many methods may be used to 
operate the regulator such as pedal, 
lever, cam or wheel. By use of check 
valves and control station selectors, 
speed of the Varidrive can be changed 
from any number of control stations, 
or several Varidrives can be operated 





FIG. 4—Brake control instantly stops Vari- 
drive. Excellent for “inching” motor. 


from one control. This device will 
operate on the customer’s air supply of 
60 or 100 psi or more. 


AUTOMATIC SPEED REGULATION 


In case a motor user operates such 
mechanisms as follower rolls and air 
cylinders which permit movement 
proportional to the desired speed 
range and can be mechanically linked, 
acompact lever actuator can be 
attached to a Varidrive motor. (Fig. 5.) 
Maximum/minimum speeds may be 
pre-set by means of adjustable speed 
stops located on the exterior. 


DIRECTIONAL MANUAL CONTROLS 


In what position a Varidrive is set in 
relation to the driven machine and 
Operator's position of accessibility 
depends the location of the manual 
control dial. The case of the Varidrive 
is so designed that the control dial can 
be placed on the front side, back or 
top, and the take-off shaft positioned 
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RIGHT ANGLE DRIVE 


FIG. 7—Control dial set at any 
of four 90° positions at right 
angle to standard setting. 


ON-MOTOR CONTROL 


FIG. 8—Not remote control, 
but showing location of con- 
trol dial on motor. 





to right or left, high or low. This fea- 
ture is of special interest to the design 
engineer who wants the most compact 
setting with greatest convenience to 
the operator. 


OTHER VARIDRIVE INNOVATIONS 

A notable improvement in Vari- 
drives is the use of a double-ribbed 
varibelt which not only allows maxi- 
mum flexing but permits use of smaller 
disc diameters. Greater horsepower 
can be developed within a smaller 
space. This newest of belt features 
reduces internal friction and provides 
greatest flexibility without sacrifice of 
strength. Dual varibelts, double- 
ribbed, are also available for high 
horsepower. For extra heavy duty, 





FIG. 5—Automatic speed regulation to pre- 
set limits on Varidrive by lever control. 


dual varibelts are provided for 25, 30, 
40 and 50 horsepower. 

Of interest to those seeking a 
variable speed motor in fractional 
horsepower is the new VA Varidrive. 
It is an all-in-one power package in 
4, 4, % and & horsepower ratings in one 
or 3-phase. 

Those who have used Varidrive 
motors quickly recognize the improved 
output that can be obtained in almost 
any machine. Variable speed has be- 





FIG. 11—Remote controls on Varidrives 
operating automatic welding machine. 


CHAIN & SPROCKET 
FIG. 9—Sprocket connected to 
rod by chain drive with two 
bearing supports. 





DIRECT EXTENSION 


FIG. 10—Rod connects Vari- 
drive through sleeve coupling 
to project any length. 


come such an important factor in the 
mind of the aggressive design engineer 
that he has found it feasible to rede- 
sign equipment to take full advantage 
of variable speed potentials. With the 
availability of any desired Varidrive 
control system he finds new fields of 
application not heretofore possible. 

A number of interesting engineering 
booklets have been written and pro- 
fusely illustrated by the makers of 
U. S. Varidrive motors dealing with 
remote controls and variable speed 
applications. Copies may be obtained 
from U. S. Electrical Motors Inc., Box 
2058, Los Angeles 54, California, or 
Milford, Connecticut. 


ADVERTISEMENT 


16-Page Motor Booklet 
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72 Pictures 
22 Models 


Tells all about 
U.S. VARIDRIVE MOTORS 
Mail the Coupon 
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U. S. ELECTRICAL MOTORS Inc. cms 
Box 2058, Los Angeles 54, Calif., or Milford, Conn. 


Send free 16-page Booklet. No obligation 
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A Survey of Printed-Circuit Design Sources 


(Continued from page 132) 


Table 1—Companies Providing Printed-Circuit Services 














Code No. | 
(per Table I) | Full Name and Address 
1 | Aerovox Corporation New Bedford, Mass. 
2 | Alden Products Co. 117 N. Main St., Brockton, Mass. 
3 | Allied Circuit Products Co. 135 W. 41 St., New York, N. Y. 
4 | Etched Products Corp. 39-01 Queens Blvd., Long Island City, N. Y. 
5 | Balco Research Co. 49-53 Edison Place, Newark 2, N. J. 
6 | Beck’s Inc. 298-300 E. Sth St., St. Paul 1, Minn. 
7 | Bendix Aviation Corp. 7250 Laurel Canyon Blvd., N. Hollywood, Calif. 
S Bristol Engineering Corp. Lincoln Ave. & Pond St., Bristol 1, Pa. 
9 | The Allen D. Cardwell Mfg. Corp. Plainville, Conn. 
10 Centralab a Div. of Globe-Union, Inc. 900 E. Keefe Ave., Milwaukee 1, Wis. 
11 | Centronics Co. 21-04 122 St., College Point, L. I., N. Y. 
12 | Circuitron, Inc. East Main Street, Rockville, Conn. 
13 | Citation Products Co. 233 E. 146 St., New York 51, N. Y. 
14 | Communication Measurements Lab. Inc. 350 Leland Ave., Plainfield, N. J. 
15 | Corning Glass Works Corning, N. Y. 
16 Croname, Inc. 3701 Ravenswood Ave., Chicago 13, Il. 
17 Hugh H. Eby, Inc. 4700 Stenton Ave., Philadelphia 44, Pa. 
18 The Henry G. Dietz Co. 12-16 Astoria Blvd., Long Island City, 2, N. Y 
19 Digital Products, Inc. 7643 Fay Ave., La Jolla, Calif. 
20 | Electralab, Inc. 105 First St., Cambridge, Mass. 
21 | Electronic Mechanics, Inc. 101 Clifton Blvd., Clifton, N. J. 
22 | El Mec Laboratories, Inc. 380 Hillside Ave., Hillside, N. J. 
23 | Elm Laboratories 18 South Broadway, Dobbs Ferry, N.Y. 
24 | Emirson & Cuming Inc. 869 Washington St., Canton, Mass. 
25 | Engineering Research Associates Div. of Remington Rand, 
Inc. 1902 W. Minnehaha Ave., St. Paul W4, Minn. 

26 Engineering Research & Development Co. Addison, Ill. 
27 Erie Resistor Corporation 644 West 12 Street, Erie, Pa. 
28 The Formica Company 4614 Spring Grove Ave., Cincinnati 32, Ohio 
29 | General Electric Co. Syracuse, N. Y. 
30 | Glass Products Co. 6911 S. Chicago Ave., Chicago, Ill. 
31 Glenco Corporation 212 Durham Ave., Metuchen, N. J. 
32 Graphire Corporation 190 W. 237 Street, New York 63, N. Y. 
33 | Herlee Corporation 6th & Beech Sts., Grafton, Wisconsin 
34 Javex P. O. Box 646, Redlands, Calif. 
35 Kalbfell Laboratories, Inc. 1090 Morena Blvd., San Diego 10, Calif. 
36 |C. D. La Moree 1325 San Jolian St., Los Angeles 15, Calif. 
37 | R.C.A. Victor Div., Tube Dept. Camden 2, N. J. 
38 | Maida Development Co. 214 Academy St., Hampton, Va. 
39 Melpar, Inc. 452 Swann Ave., Alexandria, Va. 
40 Metaplast Co., Inc. 34-51 56th St., Woodside, L. I., N. Y. 
41 Methode Mfg. Corp. 2021 W. Churchill St., Chicago 47, II. 
42 Visart Inc. 2634 Park Ave., New York 51, N. Y. 
43 Micarta Fabricators, Inc. 5324 N. Ravenswood, Chicago 40, IIl. 
44 Micro-Circuits Co New Buffalo, Michigan 
45 Molded Insulation Co. 335 E. Price St., Philadelphia 44, Pa 
46 | Multiplastics 35 S. Dearborn St., Chicago 3, Ill. 
47 | Mycalex Corp. of America 60 Clifton Blvd., Clifton, N. J. 
48 Patterson Moos & Co. 90-28 Van Wyck Exp., Jamaica 18, N. Y. ~...le 
49 PCA Electronics Inc. 2180 Colorado Ave., Santa Monica, Calif. yan im 
50 Photocircuits Corporation New Street, Glen Cove, N. Y. 
51 Plastics & Electronics Corp. 272 Northland Ave., Buffalo 8, N. Y. the ent 
52 The Richardson Company 2799 Lake Street, Melrose Park, III. dlines 
53 Ash M. Wood Co. P. O. Box 150, El Monte, Calif. : 
54 | Sheffco Mfg. Co. Grand & Ruby Avenues, Palisades Park, N. J. it and 
55 | Solar Mfg. Co. 2660 E. 45th St., Los Angeles, Calif. erica’s 
56 | Sprague Electric Co. North Adams, Mass. 
57 | Standard Coil Products Co., Inc. 1919 Vineburn Ave., Los Angeles 32, Calif. nforced 
58 | Star Fuse Co. Inc. 235 Canal St., New York 13, N. Y. 
59 | Stupakoff Ceramic & Mfg. Co. Box 390, Latrobe, Pa. 
60 | Sylvania Electric Products 43-20 34th St., Long Island City 1, N. Y. 
61 | Technograph Printed Electronics Inc. 185 Valley Street, Tarrytown, N. Y. 
62 | Techron Company 254-256 Friend St., Boston 14, Mass. 
63 | Telectro Industries Corp. 35-16 37th St., Long Island City 1, N. Y. 
64 | Telex Corporation Telex Park, Minneapolis, Minn. 
65 | Tri-Dex Co. P. O. Box 1207, Lindsay, Calif. 
66 | Fluorocarbon Products, Inc., Div. of United States Gasket 

Co. 602 N. 10th St., Camden 2, N. J. 
67 Walkirt Co. 145 W. Hazel St., Inglewood 3, Calif. 
68 r. C. Wheaton Co. Wheaton Avenue, Milville, N. J. 
69 | Sanders Associates 137 Canal Street, Nashua, N. H. 
70 | North American Model Products, Inc. 9802 Warwick Rd., Warwick, Va. 
71 | Onondaga Pottery Co., Electronics Div. 1858 West Fayette St., Syracuse, N. Y. MOLD M 
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THIS HUGE 100-TON PRESS in Aico’s efficient rein- 
forced plastics pressroom has the capacity to 
turn out parts Q’x4’x 4. 


GLASS FIBER PREFORMS offer exception: 
strength for tote boxes, trays and container 
Reinforced plastics were specified for the larg 
24” form because of light weight and dimer 
sional stability. 


GLASS FIBER MAT MOLDINGS Large circula 
piece is a cover for radar equipment. Comple 
shape required no hand work or punch pres 
This material offers ease of production, gre: 
strength plus transparency to electronic impulse 


FREE BOOK TELLS ALL 
AICO’S complete facilities for mH) ABOUT REINFORCED 


MOLDED PLASTICS 


olded Reinforced Plastics 
work to improve YOUR product 


®... leader in the relatively new field of molded reinforced plastics . . . can 
} an important part in your production program. With complete facilities to 
the entire job . . . from creative design and development to final delivery 
lines... Aico will lead the way to product improvement, quality refine- 
it and reduced cost through the modern application of plastics. Many of 
erica’s leading manufacturers have benefited by the use of Aico molded Tdls whet Gis eve... aad 


mforced plastics. Why not investigate the advantages it holds for you? . . . tells when to use Reinforced Plastics. G 
the facts ... find out how the advantages 
Molded Reinforced Plastics apply to your pro 
ucts. Write for your free copy .. . toda 


AMERICAN <= INSULATOR 


MOLD MAKING +» COMPRESSION & INJECTION MOLDING COLD MOLDING * MOLDING OF REINFORCED PLASTICS 


NEW FREEDOM, PENNSYLVANIA 








Who could blame a person for 
having murder in his heart. After laboring 
over a drawing for hours, suddenly there’s 
an unexpected blob of ink, and in a flash the 
drawing is ruined. 


That’s why it pays to specify Arkwright 
Tracing Cloth. Careful manufacture assures 
a working surface free of heavy threads, 
pinholes, and other imperfections that can 
lead your pen to disaster. 


Arkwright Tracing Cloth is fortified, too, 
to take all the erasing you'll normally ever 
give it. Erase . . . and ink again. Lines will 
still come out sharp and clear — without 
“feathering”. That’s why Arkwright Tracing 
Cloth is ideal for good, readable blueprints. 


Want to be convinced? Write for a free 
sample. Arkwright Tracing Cloth will 
convince you, just as it has thousands of 
others, it’s truly 
America’s Standard”. 

Arkwright Finishing 
Co., Industrial Trust 
Bldg., Providence, R. I. 
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ARKWRIGHT 


Thacing Ulellet 


AMERICA’S STANDARD FOR | 





Starters 
For Hermetie Motors 


(Continued from page 107) 


Table 25. If two different horsepower ratings are 
obtained, the starter is selected for the larger of the 
two ratings. 

Taking again the example of the 18/80-amp com- 
pressor motor, a value of 18-amp full-load current is 
not listed in Table 24 of the Code for 220 volts. The 
next higher current value is 22 amp which corresponds 
to 7 hp. Although the 80-amp locked-rotor current 
would correspond to 5 hp, it would be necessary to 
select a 7%-hp rated starter to insure adequate cur- 
rent-carrying capacity. 

The same type of problem arises in selecting the 
disconnecting means (switch or circuit breaker) for 
the compressor motor branch-circuit. In accordance 
with Section 4403 of the Code the carrying capacity 
and the interrupting capacity of the disconnecting 
means are selected for the same equivalent horse- 
power ratings as the ones on which starter selection 
has been based according to the preceding para- 
graphs. oao0 


NEMA Elects New 
Officers for 1954. 


(Continued from page 137) 


distillation, supersonics, cold molding of metals, and 
scores of other advances in technology in recent years. 
Each of these render obsolete many of the processes, 
machines, methods and materials of the past and create 
large new demands for employment, production and 
trade. 

Replacement of industrial obsolescence also can be 
made an active source of demand to replace the de- 
mand which has partially eased off from purchasing 
by the federal government. Mr. Barclay also mentioned 
a major second factor, namely the area of accumulated 
pent-up demand for supplies and equipment held up 
for over ten years by a national priorities system. For 
the first time materials and supplies are now available 
in unlimited quantities for many industries which are 
now able to design new products and arrange for new 
facilities. 

In the adaptation of automation to production, an 
enormous increase in requirements lies ahead. Such 
projects have been held back by priorities, allocations, 
restrictions and voluntary curbs, imposed _ intermit- 
tently since 1942. Enough restraints have been relaxed 
now so that the nation is engaged in a vast drive of 
new product development. People have enough money 
to buy and this is a powerful plus factor. 
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CUSTOM 


CORD SETS 


Designed, engineered and produced to YOUR specifications 


“COR-LOK” 
No. 700 — U-L 
3 pole 20 amp. No. 99 — U-L 
Locking Type Male Piug 3 pole 15 amp. 
Grounded Male Plug 


No. 101 
3 pole Female 
Blanket Connector 


No. 52R — U-L 
2 pole 15 amp. 
Spring Action 
Male Plug ¢ 





No matter how fierce a beating your wire units must 
take ...no matter how different your requirements 
may be... let our experienced staff help you work 
out the solution. Consult us without obligation. 


wee ~~ CORNISH WIRE COMPANY, INC. 






Engineers 
; 50 Church Street New York 7, N. Y. 
or 
@ATLANTA BOSTON BRIDGEPORT @CHICAGO CINCINNATI CLEVELAND 
Engineers” @DALLAS DETROIT DENVER KANSAS CITY @LOS ANGELES @ MINNEAPOLIS 
@ PHILADELPHIA @ ROCHESTER @ST. LOUIS @SAN FRANCISCO @ SEATTLE 
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STEEL 


Every Kind 


Our stocks of Certified Quality Steel are large and 
becoming more complete. Quick dependable service 
is assured. 


NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 

PLATES—U, M. & sheared, 
inland 4-Way Fleor Piate 


SHEETS—hot & cold rolled, 
many types & coatings 










TUBING—seamliess & welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING boars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Buffalo, 
Cleveland, Pittsburgh, Chicago, Spokane, Seattle, 
Milwaukee, St. Louis, Los Angeles, San Francisco 
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Copaco papers turn up almost anywhere . . . wherever, that is, insu- 
lating paper must serve exacting requirements. Non-tearing, with 
plenty of snap for perfect seating, Copaco papers are made from high 
grade new cotton cuttings, refined for maximum chemical purity and 


physical strength. Moisture content is 7— 8%, dielectric strength 
in excess of 300 volts per mil. 


Write for our descriptive folder, with actual 
samples of Cottrell Paper and list of Cottrell repre- 
sentatives. Address: Cottrell Paper Co., 88 . 
chase St., Fall River 1, Mass. 


Representatives 
everywhere 
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Mr. Barclay predicted that the advances in electrif- 
cation in the next five years will exceed the advances 
in the 26-year period from 1925 to 1950. During that 
period residential users increased their uses by more 
than 500 per cent; farm uses increased by more than 
1100 per cent; small industrial and commercial uses 
increased by more than 300 per cent and other cus- 
tomer uses more than doubled. Total uses of all types 
increased by about 400 per cent. If the expansion of 
uses of electric power equal the estimates made, the 
demands for manufactured products of the electrical 
industry will exceed past production peaks. OOO 


Metal Statisties 


Metal markets were clouded with uncertainty as 
U.S.-Chile copper talks brought no results; as lead 
and zinc tariffs were debated in Washington; and 
as the steel situation remained in a state of fer- 
ment. Few of the problems facing the metal indus- 
tries were resolved during the past month—but 
markets showed greater firmness all around. 


Copper. After weeks of consultation and negotiation 
on the question of Chilean copper, the talks between 
Chile and the United States in Washington bogged 
down completely. Prior to that event, there had been 
all sorts of rumors that an agreement would be 
reached. But on November 6 it was announced that 
the Chilean government was suspending the talks 
because it could not come to terms with the US. 
This step caused a good deal of consternation in cop- 
per circles. The question of what would be done with 
the more than 100,000 tons of copper now piled up 
in Chile troubles American producers. Chile may 
offer to sell to Europe at the world market price. It 
has, however, declared that it would not sell cop- 
per to the Iron Curtain countries. 

One of the reasons the copper market has held up 
during the past two months has been due to the fact 
that Chilean copper was withheld in that period and 
this tightened the supply position of the metal. In 
addition, two of the largest copper mines in Chile 
went on strike and production equal to about 20,000 
tons a month came to a halt. 

As a result, the market situation in domestic cop- 
per was far firmer last month than it was earlier this 
year following the opening of the London Metal 
Exchange. In fact, those authorities who had _pre- 
dicted a drop in the price of copper by November 
found their predictions disqualified by the shifting 
events. Those custom smelters, as a matter of fact, 
who had been quoting 29.00¢ for electrolytic copper 
boosted their price to 29.50¢ a lb. The producers 
continued to price their copper at 30.00¢ a Ib. 

A widely reactive market development was the 
pressure for export scrap copper. Siphoning off of 
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Gair is always “Johnny-on-the-Spot” when you want 
fast delivery of corrugated or solid fibre shipping containers. 
Our neighborhood service keeps Gair shipping containers flowing, 
without interruption, to the high-speed production lines of nearby manufacturers. 
Call your nearest Gair Plant for speedy delivery of 


shipping containers... containers that meet your every requirement. 


| GAIR NEIGHBORHOOD PLANTS 
CAMBRIDGE, MASS. @ CLEVELAND, OHIO @ HOLYOKE, MASS. @ MARTINSVILLE, VA. © NO. TONAWANDA, N. Y. 


PHILADELPHIA, PA. © PORTLAND, CONN. @ RICHMOND, VA. @ SYRACUSE, N. Y. @ TETERBORO, N. J. 


Do you have your copy of the Container Handbook? If not, write for one today. 


qs TR SHIPPING CONTAINERS 
FOLDING CARTONS 
° Le a | PAPERBOARD 


ROBERT GAIR COMPANY, INC. +155 EAST 44TH STREET*+NEW YORK 17 
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DANO is the Remedy 
for Coil Headaches 


Dano coils, custom-made to your exact specifi- 
cations are the best remedy for bottlenecks 
caused by inadequate coils. From the simplest 
coil to the most complex “special job,” every 
Dano coil is properly tested and inspected in 
all vital production stages to insure maximum 
performance and dependability. 


e Form Wound e Bakelite Bobbin 
e@ Paper Section e Cotton Interweave 
e Acetate Bobbin @ Coils for High Tempera- 
@ Molded Coils ture Application 
Also, Transformers Made to Order. 


SS ee ee ee’ 


Send us samples or _ specifications 
with quantity requirements for our 


recommendation. No obligation! 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


supplies of scrap, and a consequent drying up jn 
domestic supplies resulted in higher prices for copper 
scrap as paid by refiners and ingot makers. 

Shipments of refined copper to consumers in Sep. 
tember were 104,886 tons, compared with 106,985 tongs 
in August, a decline of 2099 tons. Crude copper pro- 
duction was 87,160 tons as compared with 84,953 tons 
in August (the increase being largely in secondary 
rather than primary output). Stocks of refined cop. 
per at the end of September reached 72,907 tons, 
a decline of 5,918 tons from the previous month, 
Copper consumption in September by fabricators 
amounted to 111,805 tons as compared with 113,250 
tons in August. Shipments of brass ingots totaled 
21,463 tons in September, a rise of 1307 tons over the 
20,156 tons shipped in August and the highest figure 
since May. 


Lead and Zinc. The hottest thing in the lead and zine 
markets in the past month was the continuing battle 
over possible tariffs for both these metals because of 
the weakened state of the domestic mining industry 
and the large imports of lead and zine (which, how- 
ever, have been tapering off in recent weeks). Hear- 
ings opened in Washington early in November on 
the question of a sliding scale tariff for lead and zine 
and arguments pro and con were heard. Those ad- 
vocating the tariffs pointed to the closedowns of do- 
mestic lead and zinc mines and the cutback in pro- 
duction by some of the largest producers of these 
metals. Those who opposed insisted that tariffs were 
not the answer to an industry as sick as the domestic 
mine industry and urged other solutions. It will take 
time before the Government decides what steps to 
take in this matter. 

Meanwhile, however, there was good demand for 
lead both domestically and for export. Because of the 
improved demand abroad, for example, Mexican lead 
which would normally come into the U.S. is moving to 
Europe. The price has remained unchanged at 13.50¢ 
a lb New York. 

In zine, there is a fairly steady market undertone. 
Consumers are buying conservatively but they are 
taking what they need and asking for immediate ship- 
ment. The price is unchanged at 10.00¢ a lb East St. 
Louis. But most buyers are purchasing metal at the 
average price basis. 

Refined lead production in September totaled 42,154 
tons, compared with 38,022 tons in August, a gain of 
4132 tons. Shipment of refined lead in the U.S. in 
September came to 41,598 tons, a slight rise over 
the 40,836 tons in August. Stocks of refined lead held 
by producers hit 58,490 tons, while at the end of 
August they were 58,103 tons. 

Assessing the statistical position of zinc, the Ameri- 
can Zinc Institute emphasized that zinc supplies will 
continue to be sufficient to meet both near and long- 
range requirements. The Institute pointed out that 
imports of zinc in the first six months of 1953 were 
154,000 tons compared with 37,000 tons in the same 
period of last year. It said that U.S. slab zinc produc- 
tion this year is ahead of last year and that free world 
output of zinc is increasing. As for stocks, the Institute 
declared that stocks held by smelters on September 
30 were 141,000 tons, the highest in many years. 
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Few have served longer 
Services Available § 


Designing * Engineering ... none have served better 
Die Making * Metallurgical Control 
Most Modern Die Casting Equipment 
Complete Machining, Polishing and 


Assembly Facilities 


STEWART | 


A DIVISION OF... 


DIE CASTING ae 


CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, 





APPLIANCE 


IFORM, RELIABLE - 
Saat ONE FULL YEAR 


De ed 
er me ea 


be si ees) 
Model BS-200, Side Mounted 
Model B-200, End Mounted 


Conduction or Bi-Metal types 


for IRONS (Dry, Sealing, Steam, or Waffle) e Coffee 
Makers e Deep Fryers e Ironers e Hot Plates, etc. 


WE BELIEVE that the mass production of a 

uniform and reliable appliance thermostat de- 

ERic mands the concentrated efforts of specialists 
*. 4, in both design and production. 


At AMERICAN GENERAL, we make appliance 
thermostats ONLY. Our basic designs and pro- 
duction techniques, developed through years of 
specialization, constitute a dependable and eco- 
nomical source for your thermostat requirements. 


DESIGN DATA: Temperature Range: “Off” to 650° F. Max. A.C. 
Rating (non-inductive load) as high as 2000W (depending on 
application) at 115-230V. Angle of Rotation: 180°, 270°, 


310° are standard; others as required. Write for detailed data 
sheet. 


Our quarter-century experience, laboratory facilities, and field 
representatives are available without cost or obligation. Let us 
collaborate with your engineers from the early design stages 
to insure optimum thermostatic control of your product. (Please 
Note: We DO NOT manufacture appliances—only the thermo- 
otats that are used in the appliances). 


AME 


NEW YORK 60, N.Y- 


2062 BRONX STREET 
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Aluminum. There's very little to dampen the optimism 
expressed by aluminum spokesmen regarding the out. 
look for this metal. In the words of one of the top 
officials of the aluminum industry “no one holds any 
doubts about the continuing growth of the aluminum 
industry . .. managements are thinking in terms where 
additional plants can best be located.” 

Market stability in aluminum is one key to the 
expanding demand and to the favorable position of 
the metal over the past few months. The base price 
of aluminum has moved up only %¢ a |b over levels 
within the past decade. Other metals have had their 
ups and downs. 

The price of aluminum in mid-November remained 
unchanged at 21.50¢ for 30-lb ingot, 99 per cent plus, 
In the field of secondary and scrap aluminum a de- 
velopment similar to that in copper scrap took place, 
Heavier demand for scrap aluminum for export began 
to draw supplies out of the domestic market. As a 
result, smelters advanced their buying prices to meet 
export competition. Following higher prices for scrap 
aluminum, smelters raised their prices for secondary 
aluminum ingots. Thus, a trend toward lower prices 
was reversed sharply. 

Domestic production of primary aluminum in 
August totaled 110,545 tons, an increase of 1260 tons 
compared with July. 


Tin. World output of tin metal declined in August, the 
International Tin Study Group reported in The Hague. 
Production totaled 15,000 tons compared with 15,900 
tons in July. The U.S. produced 2600 tons in August 
compared with 3000 tons in July. World consumption 
of tin metal was 10,800 tons as against 11,100 tons 
in July. 

Tin production this year will total 166,900 tons as 
compared with a consumption of 139,700 tons, leaving 
an estimated “excess” of 27,200 tons, according to a 
monthly review of the tin market prepared by A. 
Strauss & Co., Ltd. of London. The estimated con- 
sumption by the U.S. and Canada is given as 62,000 
tons. 

The price of tin in the domestic market continues 
to fluctuate. At the beginning of October it was 81.25¢ 
a lb. On November 6, it was 82.50¢ a lb for prompt 
metal. 


Miscellaneous Metals. Nickel: Consumption and im- 
ports of nickel in August were 30 and 20 per cent 
respectively larger than in July. Nickel use in the 
U.S. in August totaled approximately 17,700,000 Ib 
compared with 13,618,000 lb in July. Imports of nickel 
into the U.S. (on the basis of nickel content) was esti- 
mated at close to 20,000,000 Ib in August compared 
with about 16,500,000 Ib in July. The price of metallic 
nickel was unchanged at 60.00¢ a pound. 

Cobalt: Consumption of cobalt in the United States 
in August declined for the fourth consecutive month 
and was 15 per cent less than in July. Consumption 
was 652,408 Ib. Meanwhile, production of cobalt in 
the U.S. during August was 6 per cent less than in 
July. The price of cobalt metal was advanced on No- 
vember 1 to $2.60 a lb. This was the first change in 
the price of this metal since October 1951 when it 
was set at $2.40 a lb. The price quoted is ex dock or 
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The new Handy-Hannah Vitalizer is another easy-to-mold, easy- 
to-sell product made with flame-resistant Hercocel A. Its modern 
design and attractive gray housing make the Vitalizer a standout 
on display. Its compactness and sturdy feel induce prospects to 
buy. And its light weight reduces hand fatigue in use. Whether you 
make household or industrial appliances, it will pay to explore 
the economy and salability of the Hercocels. For complete infor- 
mation and details on the design assistance, technical counsel and 


_ 
4 3 » laboratory facilities that go with these thermoplastics, write: 
° i HERCULES POWDER COMPANY 
Cellulose Products Department, 971 Market St., Wilmington 99, Del. 


Molded for Standard Products Corp., Whitman, Mass., by Cowan & Boyden Corp., Providence, R. I. 
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store, New York or Niagara Falls, sellers’ option. 

Magnesium: The outlook for magnesium was seen 

as encouraging by a top official of Dow Chemical Co. 
The official predicted that magnesium sheets and other 
products will find important peacetime uses. 
Steel. Optimistic statements by the heads of some of 
the largest steel companies, plus higher earnings rec- 
ords in the third quarter of 1953 has bolstered the 
belief that the steel picture is brighter than many 
observers had thought. There is still heavy demand 
for hot-rolled bars, light plates, sheets and structural 
steel and those in the know think that the demand 
will hold up well through the first quarter of 1954, 
Cancellations seem to be on the decline and some 
firms that have cancelled orders, changed their minds 
and came back into the market for steel. 

Market observers think that inventory adjustments 
are about over and consumers are about ready to start 
buying in heavier volume. Pickup in auto production 
during the first quarter is also expected. All these 
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“ YSEROGAN’S 
STOCK MOLDED KNOBS 


®@ Modified To Meet 
Your Specifications 


@ Markings Branded To Fit 
Your Own Requirements 


_@ Special Shaft Holes ; 





. ’ ; 
‘\. At Nominal Cost - factors are expected to help push steel shipments. 
= ae es However, all is not pure optimism. Some steel men 
Pk age foresee an eventual catching up of demand with sup- 


No need to pay excessive tooling costs, 
when you need knobs. Rogan can 
supply them from stock molds modified 
to your specifications, branded with 
your markings, at substantial savings. 


ply and predict that there will eventually be a slow- 
down in consumer requirements. When that will come, 
however, is a matter of guesswork. As far as can be 
seen currently, demand is good and the outlook is 


Send for details now. | bright. 
ROGAN BROTHERS Scrap steel—which dropped around $12 a ton earlier 
8027 N. Monticello + Skokie, Ill | this Fall—has made a rebound. Prices are edging up- e | 
am Se — wards in most market centers, testifying to a stronger 
é 10M MOLDERS AMD BRANDERS OF _ sentiment in both scrap and steel. Permission to ex- e | 
port scrap without quotas has also helped strengthen 
the scrap market. Ooo 


Bibliographies in This Issue 


Automatic Production, page 295 ( 
List of 12 references to recent articles re- 
porting developments in automation and ( 
automatic assembly; replaces earlier bibli- 
ography in May 1953, page 104. 


r 


Electro-Hydraulic Control, page 348 
Annotated list of 12 feature articles included 


Y > H I G H H | > yaN 2 i in a new on a Compendium re- 
yorting noteworthy : ications in integra- 
ay yl I 'e; A a iF A 7 i> porting noteworthy applications in integra 


tion of electrical and hydraulic control. 
for DOMESTIC ELECTRIC APPLIANCES | 
e A composite, Inorganic-bonded highly-integrated mica insulat- Lightweight Castings, page 103 
ing material built-up from mica splittings, and approximating 
raw mica in all physical properties. 
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List by title of four articles in past three 


© Completely inorganic, odorless, and smokeless. years on properties and applications for 

@ High mechanical strength and integration. aluminum and magnesium castings. | 
® High dielectric strength. 

@ High durability and moisture resistance. sana) ie a 

© Resistant to temperatures up to redness without change. Index of Bibliographies in 1953, page 300 

© Does — eae — materials. List of 23 subjects on which bibliographies 

: poe ee one Aaa cinihiene were published during 1953, with month 

© Can be stamped cleanly to specified design. and page where located and note indicating 
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Engineering service available to help solve your insulating subjects covered in Design Compendiums 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY | 
Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


now available. 





ELECTRICAL MANUFACTURING 










Let us show you how “2 
f GENERAL PLATE & 
p Fabricated 


PLATINUM-GROUP 


Composite Metal Parts and 


* Provide Corrosion 


¢ Increase Electrical 


¢ Increase Strength 
¢ Reduce Weight 
| 


Resistance af high 
temperatures 


and Thermal Con- 
ductivity 


By letting General Plate fabricate your platinum-group 
metal parts and assemblies, you will save money, time, 
and trouble ... needless dies and other equipment costs 
and scrap disposal are eliminated . . . experimental and 
assembly adjustments are crossed from your books. 
The finished parts are made to your exact specifications 
and shipped to you ready for installation. 

General Plate’s complete fabricating facilities blank, 
Stamp, form, spin, draw, turn, and mill parts; and 
produce staked, welded, or brazed assemblies. 

Typical fabricated products include platinum-tipped 
contacts and contact assemblies, collector rings, linings 
for vessels, custom-made crucibles, thermocouple 
wires, electrodes, etc. 

_ General Plate also produces platinum-group metals 
in solid and composite form in sheet, wire, tubing, foil, 
and gauze. In composite form, the noble metal pro- 
vides the necessary performance characteristics, the 
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Typical parts fabricated from platinum-group composite metals 


A reduce Marerial Costs! 


base metal greatly reduces costs without sacrificing the 
desirable characteristics of the pure noble metals. 

In addition, General Plate has complete modern 
assaying and refining facilities which include a com- 
plete refinery for the recovery of platinum and platinum- 
group metals. 

Send in your specific problems for discussion and 
ask for Bulletin PR718. 


You can profit by using 


General Plate Composite Metals! 
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New Design Compendium on 


Electro-Hydraulic Control 


a a continuing editorial program reporting developments in 
automatic controls, special attention has been directed during 
recent years to the growing use of integrated electrical- 
hydraulic systems for production machines. These articles have 
discussed control objectives, advantages and limitations of vari- 
ous systems in relation to specific needs, and the design of 
integrated systems. Specific details have been included on com- 


ponents, drives, mechanical layout, motor controls and operator 
stations. 


Ten such articles have appeared in the past five years in this 
continuing program of presenting noteworthy examples of 
progressive design accomplishment. To make these articles 
available to readers of ELEcrricAL MANUFACTURING facing simi- 
lar control problems—particularly where the emphasis is on in- 
creased automaticity—Design Compendium No. 6 has been 
prepared in which the following articles are included in com- 
plete form: 


Electro-Hydraulic Gontrols Combined in Stretch Forming Machine, 
December 1948. Three independent motor-driven hydraulic sys- 
tems integrated through use of a supervising electrical system. 


Some Machine Tool Control Circuits, May 1949. Three case histories 
demonstrating effective integration of electrical, air and hydraulic 
systems. 


Hydraulic System Programmed Electrically, December 1950. Con- 
trol system for an automatic carton impacker. 
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= 56-page compendium includes 
each article in complete form (ex- 
cept the one extract mentioned) with 
all original illustrations and diagrams, 
Book is 8%x 11 in., printed on heavy 
paper and saddle stitched. 


Copies are available at $1.50 each on 
requests accompanied by remittance, 
In quantities of 5 in one shipment, 
$1.00 each; in lots of 25, $0.85 each. 
Prices include postage. Send orders 
with remittance, including 3 per cent 
sales tax for New York City deliveries, 
to the attention of: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Other Compendiums 
Available 


No. 1—Applying Magnetic Amplifiers, 
40 pages. $1.50 
Four articles on this subject plus two 

related articles on application to motor 
control; effect of design factors on 
performance; selection of rating, power 
gain and core material for minimum 
size and cost. 


No. 2—Overload Protection for Electric 
Motors, 52 pages. $1.50 
Series of eight feature articles on 

methods for protecting motors and 

other power sources from overload while 
providing short-circuit protection to 
circuits and wiring. 
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Electrical Controls Automatize Dinnerware-Forming Machine. 
March 1951. Interlocking electrical controls coordinate functions No. 3—Designing Servomechanism Sys- Sila 
of two separate machines employing hydraulic components. tems, 56 pages. $2.00 po 
Seven feature articles in a_ series cs 
- ° : s ; x Rel : : > e€ 
Starting, Stopping, Reversing Motor Controls, June 1951. Extract covering design of feedback control, a 
tells how control problems were solved on large hydraulic presses. and four shorter articles on representa- 
tive applications; iecdementil type 100 
Automatic Cycle Control of a Cam Grinder, October 1951. Electro- ok euitcues semniilie: ‘cubibeee Gam 100 
. . : . SY! , amplihers, transducers anc 
ns system provides varying but precisely controlled rate mechanical design factors. ~ 
ot work rotation. a 
: . ‘ . : — Po +i the 
Coordination of Electrical, Hydraulic, Mechanical Elements of Ma- No. 4—Engineering Testing as a oA tior 
chine Tool Design, May 1952. Parallel hydraulic and electrical sign Tool, 76 pages. $2.5 
contro] diagrams show how systems are integrated in automatic Twelve articles in a planned pro- Sile 
machining of transmission cases. gram covering instrumentation as a pro 
, function of product development; en- vol 
Centralized Cycle Control for Molding Presses, December 1952. vironmental testing, sound and vibra- die! 
How standardized plug-in control units reduce the cost of electro- tion, measuring non-sinusoidal circuits, fac 
hydraulic system. use of oscilloscope, vacuum tube volt- 95 
; meter and high-speed photography. ns 
Steering Servo Uses Magnetic Amplifiers, May 1953. Fail-safe servo = 
— with high sensitivity and no overshoot controls hydraulic No. 5—Plastics and Dielectric Mate- 10" 
rive. rials, 92 pages. $3.00 
i i : ‘ en articles re ing significant In 
What Makes Automation Click, July 1953. Electrical control systems aoe es guerra eee ws 
that effect mechanical transfer of parts between automatic-cycle letions. olus anmotated Uist of 80 esticles Sil, 
machines by means of air and hydraulic power. sublished in ELECTRICAL MANUFAC- 
ing @ § a 
. . ‘ . ‘ TURING the past 8 vears; sub- 7 
Applying Electrical Controls to Dual-Function Hydraulic Circuits, ie ae we 2 oe wh 
September 1953. Case history showing effective use of electro- shin piaheaieaeeie: emeeenice sii foo 
hydraulic circuits as the basis for multi-purpose machines. fiber paper, high-temperature insulation. Sil 
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Remarkably Low Compression Set 
And Low Shrinkage Characterize 
New Extreme Temperature Silastic’ 


Silastic 675, a newly developed molding 
stock, has a combination of properties 
that is unique even among silicone rub- 
bers. Serviceable from —100 to 500 F, 
Silastic 675 exhibits the lowest com- 
pression set of any extreme tempera- 
ture silicone rubber. After 22 hours at 
300 F, for example, compression set of 
this new molding stock is in the range 
of 15 to 20°; after 70 hours, 20 to 28%. 
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Silastic 675 is well suited for use in 


applications where low shrink in serv- 
ice is essential. Total shrinkage of 
molded test samples is below 2.5% after 
1000 hours at 400 F; less than 7% after 
1000 hours at 480 F. This low shrinkage 
characteristic also makes it possible to 
fabricate parts for many applications in 
the same molds used to form conven- 
tional organic rubber stocks. 


Silastic 675 also has good dielectric 
properties. Dielectric strength is 550 
volts per mil. Measured at 10° cycles, 
dielectric constant is 3.07 and power 
factor is 0.0032. After seven days at 
25 C and 100 percent humidity, surface 
resistivity of Silastic 675 is 2.82 at 10” 
ohms and volume resistivity is 8.58 x 
10° ohms. 


In addition to its low set, low shrink 
and excellent dielectric properties, 
Silastic 675 contains no toxic additives. 
It can safely be used to fabricate parts 
which come in contact with cosmetics, 
food and pharmaceuticals. 


Silastic 675 is therefore singularly well 
sulted to the fabrication of resilient 
gaskets, seals, O-rings, bellows, switch 
boots and dielectric fittings and con- 
nectors. It is one of the most versatile 
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WORLD'S LARGEST UTILITY COMPANY SPECIFIES 





SILICONE (CLASS H) INSULATION FOR RELIABILITY 


When millions of customers depend on 
you for 24 hour a day service, you can’t 
take chances with your equipment. 
That’s why the Consolidated Edison 
Company of New York took action when 
a 350 hp Class A insulated sluice pump 
motor failed three times in one year. 


Although repeated overloading was the 
primary cause of failure, ambient tem- 
peratures were kept high by an en- 
closure built around the motor for 
flood protection. Failure rate was cut 
to once a year by rewinding with Class 
B insulation. The motor was then re- 
built with Class H insulation made with 
Dow Corning silicones. That was 9 
years ago, and it is still in service. 
That was Consolidated Edison’s first 
experience with Class H_ insulation. 
Since then, many other motors have 
been rewound with Class H to with- 
stand tough operating conditions. Over 
79% or 71,700 out of a total of 90,500 
horsepower in new motors bought for 
major auxiliary installations have been 
Class H insulated. 

In buying new Class H equipment, they 
found that the frame size of motors 
rated at 200 hp or more could be re- 


duced to such an extent that manu- 
silicone rubber stocks available. It also 


opens new markets that have been inade- 
quately supplied with parts molded of 
either organic or silicone rubber stocks. 

No. 22 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


facturing economies often resulted in 
getting the added life and reliability of 


Class H insulation at no increase in 
total cost. Many solenoid coils and 


replacement coils for motors are also 
insulated with Class H materials. 


Consolidated Edison has also pioneered 
the use of Class H insulation in sealed 
dry-type unit substation transformers. 





They estimate that the 
units 
conventional installations for power 
plant auxiliary supply. Convenient and 
safe, the Class H transformers can be 
located almost anywhere. And the cost 
of cable, switchgear, fire protection and 
related equipment is greatly reduced. 
That’s why Consolidated Edison has 
already bought eighty-one 1250 KVA 
Class H transformers for unit sub- 
station work, and twelve 1000 KVA 
units for miscellaneous light and power. 

(¢ 


cost of such 
is more than competitive with 
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NEW DEVELOPMENT 
AND TECHNICAL DATA 


For copies of any of the publications 
reviewed in this column or for data 
relating to any of the articles printed 
in this issue of the Dow Corning 
Silicone News, simply circle the 
corresponding reference number on 
the coupon below. 





New pressure sensitive adhesives that stick to 
almost any material remain serviceable and 
can be applied at temperatures from —67 to 
480 F. Uses include bonding silicone treated 
electrical insulating materials, sealing and wrap- 
ping tapes and assembly of small electronic 
ports prior to mechanical installation. No. 25 


A reprint from Precision Metal Molding maga- 
zine describes various applications of silicone 
die lubricants in metal fabricating. Article in- 
cludes information on effectiveness, concentra- 
tions used and methods of application. No. 26 


Heat-stable, nonflammable, foamed structures 
can be produced from two new Dow Corning 
expansible resins. Such structures resist direct 
flame and thermal shock; undergo practically 
no structural or dimensional change at 700 F; 
show less than 0.05 percent moisture absorp- 
tion after 7 days at 96 percent relative 
humidity. Both resins can be expanded to 
densities of 6 to 24 pounds per cubic foot. No. 27 


Leather footwear, linemen’s belts and gloves, and 
sporting goods, treated with Dow Corning 1109, 
remain water repellent for long periods of time; 
show greater resistance to oils and many chemi- 
cals. Silicone water repellent treatment does not 


impair “breathing” characteristics of leather. 
No. 28 

* 
Over 80 rubber companies, ready to make 


Silastic parts to your specification, are included 
in a revised listing of Silastic Fabricators. No. 29 


For dependable service under the severe oper- 
ating conditions frequently encountered in power 
distribution, welding and electronic applica- 
tions, Class H transformers may be obtained 
from the companies included in the list of nearly 
100 manufacturers of Class H Transformers. No. 30 


“Tall Tales and Fabulous Facts” is a new 24- 
page booklet in which a parallel is drawn 
between the tall tales our ancestors told about 
such legendary characters as Paul Bunyan, Davy 


Crockett and Pecos Bill and some of the 
equally fabulous facts about Dow Corning 
silicone products. No. 31 
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Silicone Aluminum Finish 





R FOUR YEARS 


On Cyclone Furnace Intact 


After 4 Years At Temperatures From 70 to 1400 F 


In the manufacture of perlite, a light- 
weight plaster aggregate, Panacalite 
Pacific Inc., of Los Angeles expands 
crushed volcanic rock in a cyclone fur- 
nace. Originally the furnace stood out- 
side, exposed to the weather. Four 
times a day it was charged, raising its 
surface temperature from 70 F to 
1400 F. 


Three different attempts were made to 
protect the furnace with aluminum pig- 
mented organic paints. Each applica- 
tion failed completely in a few hours. 


Then in December, 1949, the furnace 
and its hopper were sandblasted, treated 
with a phosphoric solution and painted 
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CLASS H RELIABILITY 
That’s the attitude that a steadily in- 
creasing number of engineers and man- 
agement men are taking toward Class 
H insulation made with Dow Corning 
silicones. Used to uprate equipment by 
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First in Silicones 
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Washington, 


(SILVER SPRING, MD.) 


In Canada: Fiberglas Canada Ltd., Toronto 


Detroit 
MIDLAND, MICHIGAN 


Los Angeles 
New York 


with a silicone-aluminum finish, Dutch 
Boy No. 5542, formulated by the Pacific 
Coast Branch of the National Lead 
Company. Exposed to the weather 
for a year, including rain which fell 
when the surface was at peak tempera- 
ture, the finish was still in excellent 
condition when a building was erected 
around the furnace and the photo at 
left was taken. 


The second photograph was taken 3 


years after the building was con- 
structed. No repainting or other 
maintenance has been done to date. 


After 4 years service, the silicone based 
finish has suffered no visible deterior- 
ation or loss of film continuity. No.23 


as much as 50% or extend its service 
life more than 10 times, Class H gives 
maximum efficiency and maximum reli- 
ability at surprisingly little more cost 
than the next best class of insulation. 
No. 24 


Manufacturers of 


Silicone Fluids 
Silicone Abhesives 
Silicone Adhesives 
Silicone Release Agents 
Silicone Compounds 
Silicone Greases 
Silicone Water Repelients 
Silicone Bonding Resins 
Silicone Electrical 
Insulating Resins 
Silicone Mold'ng Compounds 
Silicone Expansible Resins 
Silicone Defoamers 
Silastic 


Dallas 


D. Cc, 


In England: Midland Silicones Ltd., London 
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Automatically 
Service-Free! 


Compact design . . . mini- 
mum maintenance costs... 
accurate alignment .. . 
smooth, dependable per- 
formance . . . these are just 
a few of the many advan- 
tages made possible by New 
Departure Self-Sealed ball 
bearings. No wonder so 
many motor and machinery 
manufacturers are already 
using N-D Seal bearings. In 
fact, since New Departure 
first introduced the N-D 
Seal, more than 255 million 
have been used in hundreds 
of applications throughout 
industry. 

Why not call in a New 
Departure engineer and 
find out what N-D Seals can 
do for your product? 







H a BALL 
IN 6 ROLLS LiKe oO 


NEW DEPARTURE 


BALL BEARINGS 


Motors and machines equipped with New De- 
parture Sealed ball bearings operate longer at 
peak efficiency with virtually no maintenance costs! 
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Insulation Parts Are 


PUNCHING HOLES A 


ARGUMENT! 


N THE 
FOR HIGH-COST, OLD-FASHIONED PARTS 


Pay so little, get better parts, and cut wasteful steps 
out of assembly operations with Inmanco fabricated 
electrical insulation parts. 


Production line fabrication, landslide output rates, 
and the latest equipment are why you pay so little for 
Inmanco parts. 


Greater accuracy, with fewer rejects due to fabrication 
on specially developed equipment, are the reasons 
Inmanco insulation parts are better. The brains behind 
this equipment are engineering parts completely fabri- 
cated to the exact dimensions and shapes from materials 
with the specific properties you need. You waste no time 
on costly, final hand operations or in struggling to slip 
hard-to-fit parts into place. 


Precision punching, shearing, sawing, slitting, creas- 
ing, forming, cuffing, or rotary-cut molding techniques 
are used to produce Inmanco parts. Insulating materials 
that can be fabricated include papers, plastic films, var- 
nished fabrics, wood, reinforced or laminated plastics, 
fibre, and various combinations. Use Inmanco parts to 
insulate motors, coils, instruments, controls, trans- 
eer ‘ 


CHICAGO 
Also represented by: H. R. B 
ROBERT McKEO 


ices 


formers, TV sets, and all types of electrical or electronic 
apparatus. 

Inmanco parts are being fabricated in ways never 
thought possible, on one machine instead of two, at 
faster rates, and in designs that defy description. They 
can be accurately made to your specifications. IMC 
engineers will provide design assistance. Send your 
blueprints or an outline of your requirements to your 
nearest IMC office or distributor . . . and ask for Product 
Bulletin No. 499. 


FREE... Be sure to ask for Product 
Bulletin No. 499, giving all the details 
on Inmanco fabricated parts. 


Inmanco Products Are Manufactured Exclusively by 
Insulation Manufacturers Corporation. 


NSULATORS 


ATION 
PITTSBURGH 
olis © W. C. Johnson, Peoria, Ill. 
LB; BEACH COMPANY 


HIBRE COMPA 


Toronto, Ont, 


INSULATION 
Adrian, Mich. ¢ Atlanta ¢ Boston °® 5 
L Los Angeles * Memphis © Newark 


Houston °¢ 
. Louis ° 


Kansas City, Kas. 


San Francisco 
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Not just a ““face-lifting’”’ to meet the new NEMA standards, 
but a complet esigned motor line 


lhe Louts Allis Co. 
proudly presents 


the NEW L.A. Zixze 


NACE LLLLL 








...the concentrated utilization of over 50 years of engineering and development 


brings you this , in motors. 


Please turn the page... 








Here’s new power for all 
standard and special motor applications 





& New L. A. Fan-cooled and Explosion-proof Motor & New L. A. Open Drip-proof Motor 


From over 50 years of motor building experience and | 


the first fan-cooled, explosion-proof motor | 
the first rapid-reversing motor 


many famous firsts including 


the first really splash-proof motor 


the first screenless textile motor | 
- | 
| - 
comes the ‘ Line | 
* - 
Here’s the motor that’s entirely new through and through, with the new L.A. line. See how these new motors can provide 
such features as new modern styling...improved ventilation more power in a smaller package for your product or plant 
... greater protection...new conduit box arrangement ... with the same high standards of Louis Allis performance, 
...mew bearing construction...and more versatile mounting. temperature ratings, service factors and torques. Call 
: . . ; sg \ 
Get the facts on the most up-to-date motors available— your Louis Allis Sales Engineer for the complete story. ~ 
4 
Shocial Note Louis Allis motors, built to the same . 
high standards of quality and performance in the old NEMA standard frame sizes, will still be 
available if you require them for interchangeability or replacement. 
THE LOUIS ALLIS CO. + MILWAUKEE 7, WESCONSII 
; D 
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sensitive control is required 


SUGGESTED 
APPLICATION 
SCHEMATICS 


TC. 


TO CONTROLLED 
ciRcuIT 


Temperature Control 
and Protection 


To 
CONTROLLED 
CIRCUIT 





Resistance Selection 


Tc Tc 


TO CONTROLLED CIRCUIT 


Temperature 
Differential 
Control 
aan To 
CONTROLLED 
CIRCUIT 
Transitor 
Selection 
FILTER 
NZ i i) 
= ine ne CONTROLLED 
4; } Oy , ciRCcul 


" PHOTO 
OUGHT CELL 


Low Level Light 
Detection and 
Control 
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Sensitrol Relays 


eliminate need for involved electronic circuits, and auxiliary power 
supplies. 


operate directly on values low as 12 microampere, or % millivolt. 


handle substantial wattage at 110 volts on non-chattering magnetic 
contacts. 


available with single or double contacts, fixed or adjustable, 
manual or solenoid reset. 


Designing, or redesigning, for greater simplicity, compactness or 
reliability, investigate these widely used, ultrasensitive relays. 
So sensitive that they operate direct on the output of thermo- 
couples, resistance bulbs or photocells, they enable designers to 
cut manufacturing and maintenance costs by dispensing with 
involved circuits and many troublesome components. To help you 
adapt these rugged relays to your problems, engineering assistance 
is freely offered. Write ... WESTON Electrical Instrument Cor- 
poration, 614 Frelinghuysen Avenue, Newark 5, New Jersey. 
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THE RIGHT WIRE Fe 
TRANSFORMER, M 
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' FOR YOUR 
, MOTOR OR COIL? 











Vast and varied experience in every field of 
electrical and electronic manufacture. 


control facilities—most complete and up-to-date 
line of magnet wire in the industry. 


Practical help in selecting correct size, shape 


> Unexcelled research, manufacturing and quality 


and insulation to meet exact design specifications. 
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PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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Recordak 
Corporation 
uses Ward Leonard | 
rheostat for 
accurate light control 


in microfilming 





EASTMAN KODAK’S RECORDAK MICRO-FILE MACHINE can microfilm 32 acres 
of valuable records for storage in only 12 cubic feet of filing space. Accurate 
performance of Ward Leonard Vitrohm rheostat (in circle) helps to assure 
clear, sharp, reproduction on microfilm. 























¢ Light plays a critical role in committing bil- 
lions of industry's valuable records to microfilm 
every year. Its intensity must be carefully con- 
trolled for each exposure on Eastman Kodak's 
Recordak Micro-File machine in order to make 
proper allowances for paper texture, color and 
reflectivity. | 

To handle the job of adjusting lamp voltage to 
meet these varying requirements, Recordak engi- 
neers selected a dependable 13-inch Ward | 
Leonard rheostat. It’s the only adjustable control | 
used in operating the unit. 

Accurate performance of this rheostat in 
Recordak Micro-File units helps to assure clear 
reproduction of every detail in the documents 
being photographed. 

If your product requires accurate electrical 


' oe : controls, our engineers are ready, willing and 
CUTAWAY VIEW OF TYPICAL WARD LEONARD RHEOSTAT. Eastman Kodak's ere eee slect the right for th oh 
Recordak engineers chose a 13-in. Vitrohm rheostat to control lamp voltage — . 7 - Y 7S Some bs ° ng — - oP. 
in the Recordak Micro-File machine. It provides 161 graduated steps of Write Ward Leonard Electric Co. 34 South St, 
smooth, accurate, dependable control. Mount Vernon, New York. 
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WARD LEONARD 
WARD LEONARD ELECTRIC COMPANY 


MOUNT VERNON, NEW YORK 


FR lO- KE ngineored Controle Since 1892 
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Here's how dependable aan 
performance is built into 
every Ward Leonard rheostat 


1 ¢ All rheostat materials, from vitreous enamel frit to heat- 

; | resistant finish, as well as all manufacturing processes, are 

carefully controlled by Ward Leonard engineers. 

After assembly, rheostats are given thorough mechanical 

| and electrical tests to guard against any constructional 
defects that might impair operating life or accuracy. 

| That’s why you can depend on the performance of any 

















HEAT-RESISTANT FINISH is automati- 


Ward Leonard rheostat you select from the most complete 
line ever offered for industrial control applications. 

You'll find a complete description of the entire line, 
including standard and special designs for all current ratings 
up to 400 amperes, in the new Ward Leonard Bulletin 60A 
shown at the right. Write for your free copy today. 


and by 


RESISTORS RELAYS CHROMASTER Peet Se) 
CONTROLS 


. 
, 
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_ Another big pump maker joins the list of major 
" manufacturers specifying Hoover electric motors! 
Re And thousands of buyers of air conditioning get de- 
' pendable and economical results! 

___ Hoover electric motors are famous for compactness 
_ —full-rated horsepower in smallest possible space. For 
their insulation—they run cool, stay cool, even on 
__ hot and heavy jobs. For their starting switch, rigid 
housing, rugged and simplified internal construction 
_ which all add up to long and trouble-free life. 
- Most important, perhaps, Hoover. motors have 
He earned a world-wide reputation for economy—they 
_ cut original and operating expenses. And if trouble 
ever strikes, a nearby Hoover service station takes 
Ee tare of repair for lowest maintenance costs. 


fee: 
Bee: If you make, or help make, any product calling for 







’ & fractional or integral horsepower electric motor, 


check with Hoover before you decide. The current 
_ _. PRODUCTION FOR HOME AND DEFENSE 
« Week in and week out, Hoover is producing 

re @ very substantial volume of essential materials — 

hy for the Armed Forces. 
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Hoover catalog lists dozens of low-cost, in-production 
models in stock or available on short notice. Or 
Hoover engineers will work with your engineers to 
tailor-make your motor to your most exacting 
mechanical and electrical details. ; 


WRITE YOUR OWN TICKET... 


Send this coupon now for a free copy of 
the current Hoover catalog and for full 
information on the engineering serv- 
ices available for electric motor users. 
4 No obligation, of course. 





THE HOOVER COMPANY 
ELECTRIC MOTOR DIVISION 
119 BROOK AVENUE, NORTH PLAINFIELD, N. J. 


Please send me further information on Hoover Motors. | am 














particularly interested in motors for 
Tindicate type of equipment] 

Name 

Company 

Address 

City ee 
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Bendix 
Builds 


a 
Better 


calle cle 


Inexpensive 
Efficient 
Versatile 


The new Bendix AN approved AN3057B 
cable clamp is now available. Engineered by 
Bendix to the highest quality standards, this 
cable clamp offers major design improvements. 
The clamping action is radial and completely 
eliminates wire strain and chafing by holding 
the wire bundle firmly in rubber. This clamp 
will accommodate a wide range of wire bundle 
sizes, but an even greater range can be handled 
through the use of the Bendix AN3420A 
accessory telescoping sleeve. 


The new AN3057B cable clamp will also 
waterproof multi-conductor rubber covered 
cable on the rear of a connector, or where 
moisture-proof entrance through a bulkhead 
or into an equipment box is required. 


This versatile clamp is a product of the 
Scintilla Magneto Division of Bendix Aviation 
Corporation and is a companion AN accessory 
to the world famous Bendix Scinflex line of 
electrical connectors. Write our Sales Depart- 
ment for details. 


SCINTILLA MAGNETO DIVISION of Geax 
SIDNEY, NEW YORK sacl quledaoeus 


FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. 
©@ 582 Market Street, San Francisco 4, California © Stephenson Bidg., 
6560 Cass Ave., Detroit 2, Michigan © 615 Greenwood Ave., Jenkin- 
town, Pa. © Brouwer Bidg., 176 W. Wisconsin Avenue, Milwaukee, 
Wisconsin. EXPORT SALES: Bendix International Division, 205 East 42nd 
St., New York 17, N. Y. 
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The lasting dielectric strength 
of General Electric magnet wire 
will help you... 


PROLONG 


THE LIFE OF 
Wound 
Electrical 
Equipment 


To prolong the life of windings in its own products, 
General Electric has developed a line of magnet wires 
that will maintain their dielectric strength under a 
wide range of manufacturing and operating conditions. 
These same wires are available to provide dependable 


windings in your equipment. 


Formex* magnet wire is insulated with a polyvinyl- 
acetal film that has superior qualities of abrasion 
resistance, flexibility, resistance to heat shock, and 
adhesion of film. These qualities of toughness assure 
that this wire will stand up far better under service 
conditions than any conventional type of enameled 
wire. And this thin, durable, film-type insulation will 
give you far more compact windings than are possible 


with fibrous insulation. 


Deltabeston* magnet wire is designed for un- 


Pa \ 
You C07 pail Ps confulence ae 





usually severe operating conditions. It is unsurpassed 


in performance where extreme heat, high humidity, 
grease, oil, or corrosive vapors are present. With asbes- 
tos or glass insulation, it is rated for temperatures up 
to 125 C. When impregnated with silicone varnish — 
up to 160 C. 


Registered Trade-mark General Electric Company 


WRITE FOR BOOKLET 


The newly revised booklet ‘‘General 
Electric Magnet Wire” will give you 
complete information on the properties 
of these tough-insulated magnet wires, # 
and the necessary data for their 
selection and application. 

Write Section W115-1222, 
Construction Materials Division, 
General Electric Company, 
Bridgeport 2, Connecticut. 
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1878: Thomas Edison builds an electric motor for his Menlo 
Park “Express.” ...1910: G.E. establishes motor leadership 
in the infant electric industry....1925: G.E. adds 4 times 
more power per pound as it develops newer models. ... 1939: 
first Tri-Clad motor sets 14-year standard. 


General Electric Announces... 


A NEW MILESTONE 
IN MOTOR HISTORY 


New 7#/ gE CLAD motor climaxes 


75 years of engineering leadership 


The General Electric Tri/Clad ‘55’ is an important milestone in motor history. 
For this is a completely new motor. Born out of thousands of engineering man- 
hours, the Tri/Clad ‘55’ incorporates design improvements that go far beyond 
mere modifications. Many years of pure research, the discovery of new, better 
materials, the knowledge of how to make better use of present materials, and 
improved manufacturing processes all make the Tri/Clad ‘55’ motor the new 
leader in the motor field. 

You as a motor user should take the opportunity to see and test this motor for 
yourself. Contact your nearest G.E. Apparatus Sales Office or G.E. Motor Agent 
and tell him you want to see the new G-E Tri/Clad ‘55°. General Electric Com- 
pany, Schenectady 5, N. Y. 648-4 


al et >» “ ss ise 


DESIGNED FOR BETTER PERFORM- ENGINEERED FOR LESS MAINTE- BUILT TO LAST LONGER: cast-iron 
ANCE: Tri/Clad ‘55’ has a low noise NANCE: 10%-life tests (such as the strength ... more fully enclosed 
level... runs cool... gives up to one shown) prove the Tri/Clad ‘55’ dripproof construction . . . water- 
53% increase in shaft output per bearings last longer without regreas- shedding stator windings... poly- 
pound...has higher full-load speeds. ing than any other bearing system. ester film insulation 8 times stronger. 
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THIS HALF-WAVE GERMANIUM CELL HAS A D-C OUTPUT OF 75 AMPERES AT 26 VOLTS 


Higher Ratings Now Available 
in G-E Germanium Rectifiers 


Additional research and testing has 
continued since General Electric first 
announced commercial germanium 
rectifiers in 1952. At that time 
two convection cooled types 
introduced; a small sealed type, and 
one mounted ona copper cooling fin. 


were 


HIGHER RATINGS are now available 
in both these types. The sealed type 
is available in half-wave d-c ratings 
up to 50 volts, 0.4 amperes. Ratings 
of the type with cooling fin now go 
as high as 26 volts, 4 amperes d-c 
for the half-wave single cell. Both 
are available in center tap or full- 
wave bridge arrangements, and the 
cooling fin type also comes in a three- 
phase bridge. 


TWO NEW RECTIFIERS which use 


forced air cooling now extend avail- 
able ratings even higher. One similar 


to the cooling fin type already intro- 
duced has an output of 26 volts, 8 
amperes d-c in the single cell half- 
wave rating. The other new rectifier 
is pictured above. Using multiple 
cooling fins, and requiring cooling 
at the rate of 1000 ft. per minute. 
the newest germanium rectifier has a 
top rating of 26 volts, 75 amperes 
as a half-wave cell. Both new rectifiers 
are available in center tap and full- 
wave bridge, and in three-phase full- 
wave bri ge. 


LIFE TESTS of these rectifiers have 
been in progress for over two vears. 
To date no appreciable aging has been 
detected. 


FOR APPLICATION INFORMATION 
contact your nearest G-E Apparatus 
Sales Office, or write describing your 
requirements to Sect. 461-32. General 
Kklectric Co.. Se henectady 5. Wd. 


Gou can frit foe conflilence ce 
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METALLIC RECTIFIER 
FACTS FOR ENGINEERS 


Germanium 


The Rectifier of the Future 
by C. E. Hamann 


Seldom if ever has the rectifier 
industry experienced such widespread 
interest in a new development as has 
occurred with germanium. While much 
is being written of the capabilities ot 
germanium in the low current area of 
diodes and transistors. its possibilities 
in high-power applications are equally 
amazing. 

Perhaps a simple comparison. with 
selenium of the relative current den- 
sities will serve to illustrate its fantas- 
tic properties as a power rectifier. It 
is standard industry practice to oper: 
ate selenium in a 3-phase bridge cireuit 
at a current density of 75 milliamperes 
per square centimeter of cell area. 
With an adequate air-cooling system 
this current density may safely be 
doubled. 

Germanium is presently being oper- 
ated successfully at a current density 
of 75 amperes per square centimeter 
of cell area with every indication that 


the top limit of capability has not 
yet been reached. Considering that 
germanium is also being operated at 
rm.s. voltages per cell more than 
double that of the best 
selenium, it will be seen that its power 


capabilities are at least LOOO times 


available 


greater than selenium on a cell area 
basis. 

The reason for this phenomenal 
ability lies in its inherently high ef- 
ficiency which in turn means very 
little heat loss to be dissipated. The 
cell operating efficiency is in the range 
of 98 to YY percent. 


General Electric Company 
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MAGNET WIRE 


ED SCHWERSKE, skilled inspector 
at Anaconda, checks enamel 
magnet wire for surface quality, 
This wire will be used in 
automatic multiple-head coil. 
winding machines where high 
quality, uniformity, greater 
spool lengths are important. 


He keeps harping ...on quality 


ET’S START by being frank. Today 
L the only practical way to make 
magnet wire that is perfect for com- 
mercial applications is under strict 
quality-control procedures. 

At Anaconda, quality is deter- 
mined by statistical limits—or fences 


26 


—beyond which no phase of pro- 
duction may stray. Charts of each 
process are kept to guide machine 
operators and foremen on their road 
to higher quality. The narrower the 
control limits, the better the wire. 
These limits—at Anaconda—are 


the most exacting in the industry 
today. 

MANY TESTS ARE MADE 
Ed Schwerske’s sensitive fingers 
check wire smoothness. But—thor- 
ough as Ed’s inspection is—it is only 
one of 30 tests the wire must pass. 


ELECTRICAL MANUFACTURING 
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DRAWING FINE WIRE demands close tolerances. Wire is “ 


Each test is recorded. And in that complete record 
is the final proof of the quality of ANaconDA Wire. 


TYPICAL CUSTOMER EXPERIENCE 
Listen to Head Inspector, Merrill Bailey: “When 
I hear how one customer now winds |] sticks of 
20 coils with ANACONDA Wire where he could 
wind only 7 sticks before, [ know our painstaking 
inspection pays off. His coil-winders say our wire 
winds faster, easier, and longer without breaks.”’ 


ANOTHER PROOF OF QUALITY 
The list of customers who have depended on 
ANACONDA Magnet Wire for 25 years or more is 
long... and many buy 80-90% of their wire 
from Anaconda. Many have further expressed 
their confidence by eliminating incoming inspec- 
tion of the wire... at considerable savings. 
Would you like to see how Anaconda Quality 
Control actually works? Ask your Anaconda Rep- 
resentative to arrange for a plant visit. There 
you will see typical Anaconda thoroughness at 
work—the legacy of over a half century of experi- 
ence and leadership. Anaconda Wire & Cable 
Company, 25 Broadway, New York 4, N. Y. 


ANACONDA 


TODAY’S HEADQUARTERS FOR MAGNET WIRE 


53360 


A COMPLETE LINE: sills ea 


ANY TYPE, SIZE OR SHAPE 
—round, square, rectangular— pte is 


Your special needs will be given 
special attention. 


Write for complete pocketsize 
catalog CO9A and handy refer- 
ence wall chart for shop use 


(gives dimensions of popular 
wire sizes). 
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miked” 
the process to make sure it’s within acceptable limits. If not, the on large enameling machines. Every 14 hours he makes a record 
reel is rejected. Anaconda’s reject rate is low—all the more impres- of his inspections on the card which hangs beside each machine. 
sive because of rigid standards—the most exacting in the industry. This card becomes part of the permanent quality-control record. 





cal 














in REGULAR AS CLOCKWORK. This inspector thoroughly checks wire 





BREAKDOWN TEST FOR FORMVAR. A sample from every reel is 
given this test. The wire is first put under tension by twisting. 
Then a gradually built-up potential is applied until the wire breaks 
down. This makes sure that the dielectric strength is ample. 





FINGER ON QUALITY CONTROL. Every Anaconda Operator is con- 
cerned with the performance of his machine. Here foreman and 
operator go over control chart which graphs reject rate—in this 
case close to nominal. If it should stray, machine is shut down. 


*Reg. U.S. Pat, Off 
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Leland explosion-proof 
ether pump motor. 


oe 


Leland explosion-proof 
hose reel motor. 
















Leland repulsion-start, 
induction-run standard 
motor in drip-proof 
open frame provides 
high starting torque 
for many general- 
purpose applications. 


Leland explosion-proof 
gasoline pump motor. 


Leland flange-mounted 
oil burner motor. 


See AMF’s new, exciting television show, “OMNIBUS”, every Sunday. Check local paper for time and channel. 
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@ Pioneer developers of @ Builders of fine motors, 1/6 to 


explosion-proof motors for 
many purposes. 


Leland serves the needs of Original Equip- 
ment Manufacturers...offers them unusually 
close and effective engineering liaison... 
supplies them with motors that are not only 
right for the application, but also extremely 
free of service difficulties. 


Since Leland engineers developed their first 
Underwriters’ approved, explosion-proof 
motor 30 years ago, Leland has consistently 
maintained leadership in this field. Today, 
Leland explosion-proof motors power more 
gasoline dispensing pumps than all other 
makes combined. Low-voltage, battery- 
operated Leland explosion-proof motors 
drive hose-retracting reels on modern airport 


5 HP—open, enclosed, explosion- 
proof—various electrical types. 


@ Noted for creative engineer- 
ing of electric motors for many 
special applications. 


fueling and crash trucks and on fuel oil 
delivery trucks. Even the ether pump motors 
in many hospitals bear the Leland name on 
their explosion-proof labels. 


Take advantage of Leland’s wide assortment 
of motor types and designs, in the range from 
1/6 to 5 horsepower. Whether you require an 
open, enclosed, or explosion-proof motor, 
you'll find the same high quality and depend- 
ability in a Leland motor as you have 
endeavored to build into your own product. 


For a more detailed picture of Leland’s 
facilities for motoring your products, please 
write for Bulletin 201-B. 


® LELAND (5) ELECTRIC“ 


DAYTON I, OHIO 


Division of AMERICAN MACHINE & FOUNDRY COMPANY, New York 
In CANADA, Leland Electric Canada, Ltd., Guelph, Ontario 


® prodvels 


ARE BETTER... Sy Cesign 
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ARELY in recent years has the demand upon designers 
for better products been more pressing. Indications mul- 
tiply that the long-expected “‘buyer’s market” is now with us. 


For the first time in many years it is not enough to have a 
product to sell. “How soon can I get delivery?” has been re- 
placed with such inquiries as “Just what will it do?,”’ “How long 
will it last?”’ and the all-important ‘“‘How much does it cost?” 


As manufacturers and their design and sales staffs prepare for 
this new competitive market, the pressure is on design and 
development engineers to re-evaluate every part, every com- 
ponent and every product to improve its performance, in- 
crease its Jife and, perhaps, to reduce its cost. 


If your organization is seeking ways to improve its position 
in the competitive field, MICRO has a message for you. This 
is particularly true if a more efficiently designed product is 
indicated. Or, perhaps, you wish it to do things that other 
similar products won’t do. 


Nothing so stamps a product as being of high quality as 
absolute reliability. To the manufacturer it means the enhance- 
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ment of his good name. To the dealer it means freedom from 
maintenance and costly warranty replacements. To the cus- 
tomer it means long and satisfactory performance. 


To this search for increased reliability MICRO brings a small, 
precision switch for those designs where less accurate switches 
won't do. This is because MICRO switches are so well and 
precisely built and have such uniform quality of operation 
that, once installed, their accurate performance is so routine 
that their presence is almost forgotten. 


A switch to control the thermostat in a refrigerator or an air 
conditioning unit, for instance, must always operate within 
exceedingly close differential control, Even a slight drift can- 
not be tolerated. 


A switch in a household appliance, which turns on the water 
to operate a motor, must turn on the water at exactly the 
same water pressure each time. Too little water pressure and 
the motor starts too soon... . too much and water splashes over. 


A switch in a business machine is required to stop the 
machine if even the thickness of an extra sheet of tissue 
paper passes beneath the switch actuator. 


These are some of the contributions MICRO switches have 
made to absolute reliability in the design of better products. 
MICRO field engineering is available to assist you in the 
selection of the switch that will enable your product to do 
things other products won’t do. 
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MAKERS O 


FREEPORT, ILLINOIS 


A DIVISION OF 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
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HION SHOCK 


How we ean sponge up unwanted impact 


* with Drops of OW! 





CLEVELAND PNEUMATIC 
TOOL COMPANY 
Dept. H-12 + Cleveland 5, Ohio 


BALL-SCREW ACTUATORS e 
AIR-OIL IMPACT ABSORBERS 


World’s Largest Manufacturer of Aircraft Landing Gear 
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Whatever your product-—if it is subjected 
to unwanted impact, that impact may 
cost you money. Our knowledge of im- 
pact-absorption can be important to you. 


Perhaps it is destructive vibration; 
perhaps crushing impact. We know 
how to control both with impact ab- 
sorbers using air and oil, or oil alone, 
engineered for precise control. 

The world’s largest “impact absorbers” 
are the landing gears we make for giant 
aircraft. They cushion tons crashing 


Combining the screw with balls makes 
Cleveland Pneumatic’s patented ball-screw 
actuator drive with as little as 10% friction ... 
compared to as much as 50% for ordinary screw 
drives.You can cut the weight ofa drive system, 
reduce its space, lessen its cumbersomeness, 
increase its control accuracy, and provide 
pinpoint positioning. Let our engineers work 
out your ideas for our ball-screw actuators. 


AUTOMOTIVE SHOP EQUIPMENT 


to earth at tremendous velocities. The 
principles we apply work as well ab- 
sorbing pounds as they do tons. Size 
is no obstacle—biggest, smallest, or 
in-between. Our skill has made us the 
world’s largest manufacturer of this 
kind of product. 


These facilities and knowledge are 
ready for your engineers to draw upon. 
Write for the booklet which will give 
you a brief idea of these facilities and 
typical product applications. 
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To MOVE with less EFFORT 
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HERE ARE many things to 

consider when selecting a 
Sleeve Bearing. Johnson engineers 
appraise service conditions carefully: 
load, shock, speed, temperature, lubri- 
cation, corrosive conditions and other 
service considerations. Based on these 
studies, they will recommend the Sleeve 
Bearing to suit the application. Since 
Johnson Bronze produces bearings from 
cast bronze, cast aluminum alloy, sheet 
bronze, bronze on steel, babbitt on steel, 
babbitt on bronze, powdered metal and 
graphited bronze, a wide variety of Sleeve 
Bearings is available, and can be recom- 
mended without prejudice to any one type. If you are in 
doubt about the bearing to specify, ask Johnson Engi- 
neers. No obligation. Write today. 


JOHNSON BRONZE COMPANY 
570 South Mill St., New Castle, Pa. 


JOHNSON HEARING 


BRONZE ON STEEL 
—copper lead 


STEEL BACK 
—babbitt lined 


BRONZE BACK 
—babbitt lined 


CAST BRONZE 
ALUMINUM ALLOY 


LEDALOYL 
—powder metallurgy 
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sizes of starters... with either single pole normally open, 


starters to operate extra relays, pilot lights, or other acces- 
sories. Just follow the steps shown below. 
Bulletin 895 auxiliary contacts come in forms to fit all 


EXTRA AUXILIARY CONTACTS 


for ALL Allen-Bradley Starters ... Sizes O to 7 


NOW ... it’s easy to add auxiliary contacts to A-B solenoid 





normally closed, or normally open-normally closed contacts. 


Auxiliary Contacts—Sizes0 & 1 


They can be added to any A-B starter in stock or in service. 





Auxiliary Contacts—Sizes 2 & 3 


ADD ONE OR TWO AUXILIARY CONTACTS TO ANY A-B SOLENOID STARTER 


Size 0 
Auxiliary 
Contact 


be 





Bulletin 709 Size 0 starter with 
auxiliary lock-in contact 


Size 1 
Auxiliary 
Contact 


& 


sae 





Size 2-3 
Auxiliary 
Contact 





auxiliary lock-in contact 


Si OOS 


4 Size 2-3 
Auxiliary 
Contact 


Bulletin 709 Size 2 starter with 





Bulletin 709 Size 3 starter with 
auxiliary lock-in contact 


Contact arrangements are readily 
changed from normally open to norm- 
ally closed, or vice versa. This flexibility 
opens new possibilities for applying 
Allen-Bradley contactors and starters to 
automatically controlled equipment. 
Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 
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Bulletin 709 Size 0 starter with 


one extra auxiliary contact 
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Bulletin 709 Size 1 starter with 
one extra auxiliary contact 
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Bulletin 709 Size 2 starter with 


one extra auxiliary contact 


Bulletin 709 Size 3 starter with 
one extra auxiliary contact 
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Second Size 0 
Auxiliary 
Contact 


Second Size | 
Auxiliary 
Contact 
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Second Size 2-3 


Auxiliary 
Contact 


Secpnd Size 2-3 


Auxiliary 
Contact 


MOTOR 





Bulletin 709 Size 0 starter with 


two extra auxiliary contacts 
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Bulletin 709 Size 1 starter with 
two extra auxiliary contacts 


Bulletin 709 Size 2 starter with 
two extra auxiliary contacts 


Bulletin 709 Size 3 starter with 


two extra auxiliary contacts 


CON 


SIZE O STARTER 


One or two extra auxil- 
iary contacts can be 
mounted on Size O arc 
hood. Terminals are eas- 
ily accessible from front. 
Rugged—simple—trou- 
bie free. 


SIZE 1 STARTER 


One or two extra auxil- 
iary contacts can be 
mounted en Size 1 arc 
hood. Terminals are ac- 
cessible from front. Exist- 
ing wiring not disturbed 
in any way. 


SIZE 2 STARTER 


Mounting plate will hold 
one or two extra Size 
2-3 auxiliary contacts. 
It is attached to starter 
using existing arc hood 
threaded studs and lock 
nuts. Solenoid plunger 
of starter actuates the 
auxiliary contacts. 


SIZE 3 STARTER 


The Size 2-3 mounting 
plate will also fit the 
Size 3 arc hood and sup- 
port one or two auxiliary 
contacts. Easy to install 
and simple to operate. 
Trouble free perform- 
ance is guaranteed. No 
contact maintenance. 
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Make YOUR OWN TERMINAL STRIPS 
wih Ahrese 

CWRTRINAL Site srecmcANONS BULLETIN 892 

Bulletin 892 terminal blocks interlock in perfect TE RM é he A L | 


alignment to provide the exact number of ter- 


minals for any panel board. There are no excess B LO C we © | 


terminals—hence, no waste of panel space. The 





















required terminal strip can be assembled quickly 
and mounted on the panel with hold-down bolts. 
Plastic barriers separate the clamp-type terminals 
which have lock washers. 


One end block and any number of terminal 





blocks may be hooked together. In general, 















every 13th block is used to secure a long ter- 
minal strip to the panel. 


AVAILABLE IN TWO CURRENT RATINGS 
15 AMPERES—25 AMPERES 
Dimensions of Bulletin 892 Terminal Blocks 


Ampere width Height Over-all Length 





Rating of 10 Blocks 
15 WA” a _ 
25 1%” 1%” 8” 





———— 








Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 
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What's Screwy? 










PERFECTLY 
MATED! 


Only Phillips 


Drivers core per- 
fectly mated to 


Phillips Screws. 


Look for the name 
Phillips on the 


| shank. 


7 ee: F MDs 
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FREEDOM FROM DRIVER SKIDS 
is just one of the advantages of 
Phillips Screws. No danger of mar- 
ring the finish. In addition, they 
drive in much faster. And they add 
to the structural strength of the 


“Very fancy, dear, but wouldn’t it be cheaper to use 
Phillips Cross-Recessed-Head Screws?” 















ip W - 
JM\ 
ay) 





product, too — set up tighter and re- 
sist loosening under vibration. 

The identifying X on the cross- 
recessed-head identifies the X-tra 
quality of Phillips Screws at a glance. 
Be sure to specify “Phillips.” 


PHILLIPS cuss RcesseaHead SGREWS 


X marks the spot... tne mark of extra quality 


AMERICAN SCREW COMPANY ® 
CENTRAL SCREW COMPANY ® 


ATLANTIC SCREW WORKS, INC. ® 
CONTINENTAL SCREW COMPANY ® 


THE BLAKE & JOHNSON CO. 
THE EAGLE LOCK COMPANY 


ELCO TOOL AND SCREW CORPORATION ® GREAT LAKES SCREW CORPORATION ® THE H. M. HARPER CO. 


THE LAMSON & SESSIONS COMPANY ® 
THE NATIONAL SCREW & MANUFACTURING CO. ® 


PHEOLL MANUFACTURING CO. ® 
SHAKEPROOF DIV. OF ILLINOIS TOOL WORKS 


STERLING BOLT COMPANY 


7 ee. Fe ORE Se. 


ROCKFORD SCREW PRODUCTS CO. ® 


e 
. 


NATIONAL LOCK COMPANY 

PARKER-KALON CORPORATION 

SCOVILL MANUFACTURING CO. 
THE SOUTHINGTON HDWE. MFG. COMPANY 
WALES-BEECH CORP. 
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Te Put your finger on 





‘CHESTER means dependability plus in wires 
and cables for every electronic and electrical 
application. The compounds used in all 
CHESTER Wire and Cable constructions are 
made in the CHESTER plant. Thus, complete 
control over selection of raw materials and man- 
ufacturing techniques, provides full control of 
quality ... your assurance of uniformity in every 
foot of conductor bearing the CHESTER label! 





i JAN-C-76 WIRES* su. stev. 


SRRF, WL 


pe 105°C, 90°C, BOC, srvtven, 120°C" 
SHIELDED WIRES & CABLES 
FLEXIBLE CORD 

TV LEAD-IN WIRES 

INSTRUMENT WIRES 
COMMUNICATION WIRES 3.853," 
COAXIAL CABLE of 
LACQUERED 232.3" WIRES | 
SPECIAL WIRES SAR," 


*Solid colors or spiral marking £ 


“ w” 
ASK Wo FOR the New Chester Liter- 


: ature. Complete data on wires and cables 
oS for electrical and electronic wiring. 
Request yours, today! 


OWESTERS aoe eS 
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Identical 
in Size 
and 
Shape... 


: Yet(this)gyroscope rotor is twice as heavy as(this)one 
| 


WwW" ? Because the heavy one is made of Mallory 1000 Metal, an extremely dense 
tungsten base alloy, weighing 16.96 grams per cubic centimeter—compared to 
7.87 for steel. 


‘The curve shows the more than double inertia forces that can be obtained when steel 
or brass rotating inertia members are replaced by Mallory 1000 Metal. Gyroscope 
capacity can be greatly increased without the expense of redesigning or retooling the 


instrument ... and without increasing its size. 


In addition to high density, Mallory 1000 Metal also 


has these outstanding advantages: 
oS SP 


e Tensilestrengthishigh . . . 105,0001b. persquare inch. 


» 


e Modulus of elasticity is high. There is no objectional 


Ww 


drift at rotational speeds as high as 40,000 rpm. 


(consistent units) 


ANGULAR MOMENTUM 


e Mallory 1000 is easy to machine. It is similar to gray 


iron in both performance and chip form. 


In any application involving rotors, flywheels or balance 


weights, Mallory 1000 Metal will give you the advantage 





of smaller size... more weight in less space. Write 
REVOLUTIONS PER MINUTE today for complete information. A copy of a Technical 
Comparative Moments of Inertia... Mallory 1000 Metal, Bulletin on Mallory 1000 Metal is vours for the asking. 


Brass and Steel. Identical sizes and rotational speeds. 





Special Metals and Ceramics 


Expect more... Get more from MALLORY 


A L L 0 we Electrochemical—Capacitors « Rectifiers « Mercury Batteries — 


ay an Gn oe Me Ws os os oe 


“ETE e ee SERVING INDUSTRY WITH THESE PRODUCTS: | 
M Y Electromechanical — Resistors ¢ Switches © Television Tuners © Vibrators < 


Metallurgical —Contacts ¢ Special Metals and Ceramics Welding Materials 





For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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Type RA—'2 to 15 hp. 


the Single-phase fi 


Beem. F 


Wagner Type RA 


Pioneered by Wagner more than half a cen- 
tury ago, the repulsion-start induction motor 
is truly industry’s ““general purpose’’ motor 
because it combines the best features of two 
types of motors: the repulsion motor during 
the starting period and the induction motor 
while running at rated operating speeds. 
Today, the Wagner Type RA Motor offers the 
most simplified, troublefree design available 
and is still the standard by which all other 
single-phase motors are judged. 


Type RA is preferred by many users for single- 
phase applications because of its ability to 
start heavy loads with low current and with a 
minimum of light flicker. It is especially suit- 
able for machines that have high inertia or 
heavy friction at starting. 


This motor has been proven to be the most 
troublefree single-phase motor available. 
It’s trim ... it’s compact... and it will build 
real customer satisfaction for your product. 
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e General Purft you need 
| give you: 
SIMPLIFIED DESIGN 

LOW UPKEEP COST 


MINIMUM SERVICING 


LESS VIBKATION-NOISE 


YEARS OF 
RELIABLE SERVICE 


Here’s why so many leading manufacturers 


choose Wasner motors as standard egupment 





1. For more than 60 years, Wagner 4. A nationwide sales and service organiza- 
Motors have been establishing tion (25 Wagner-owned Service Branch 
records for giving users Continuous, Warehouses and more than 750 Authorized 
troublefree performance. Service Stations) provide on-the-spot serv- 
2. The high quality of Wagner ice, replacement motors, or genuine Wagner 
Motors is a known factor—they help motor repair parts. 


give product acceptance. ; 
3. The many types and modifications Why not consult your nearby Wagner o“G 
of standard Wagner Motors help the neer on your next motor application? 
designing engineer to select the right Bulletin MU-185 gives complete informa- 
motor for every job. tion—write for your copy. 


WAGNER ELECTRIC CORPORATION 

Wass, _ 6454 Plymouth Ave. e St. Louis 14, Mo., U.S.A. 
gra 

WeGor ELECTRIC MOTORS e TRANSFORMERS e INDUSTRIAL BRAKES 


Ye AUTOMOTIVE BRAKE SYSTEMS — AIR AND HYDRAULIC 
co* _ 


BRANCHES IN 32 PRINCIPAL CITIES 















M53-13 
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Here are typical benefits which you can expect 
and get by using Carboloy permanent magnets 
in your electrical products. 

Check these case histories. Maybe a Carboloy 
permanent magnet can improve your product, 
too. Why not contact a Carboloy magnet engi- 
neer without delay. He’ll lend you a hand in 
magnet design and application. His services 
will cost you nothing. 


For benefits*like these, use 











Carboloy permanent magnets retain their 
efficiency under most conditions of tempera- 
ture, shock and vibration . . . high resistance 
to demagnetizing influence of stray magnetic 
fields . . . provide powerful, lasting magnetic 
energy. 

Available in all sizes and shapes; can be 
cast or sintered to your needs. Send coupon 
for catalog and for design manual. 
















A small, powerful Carboloy permanent magnet enabled Thomas A. Edison, Ine. 
to design a revolutionary sensitive relay capable of operating from the current 
generated by a heated thermocouple. This power-packed magnet eliminated 
the need for electronic amplification, thus greatly simplified design of their 
aircraft fire-detecting system. 


* ner product 
vmagnce 





# YOU GET ALL THESE ADVANTAGES FROM CARBOLOY PERMANENT MAGNETS 


© Cool—generate no heat @ Create savings—often eliminate 


costly, power-supplying parts 


© Simplify mechanical assemblies— © Combine electrical and mechanical 
exert strong tractive force for hold- features—transform electrical 
ing, lifting and separating devices energy into mechanical motion; 
that eliminates component parts, mechanical motion into electrical 
makes product design and fabrica- energy 


imi indi iri tion simple 
— coils, windings, wiring, p © No power failures ever 


@Save space—great magnetic 
strength in small sizes 


@ Require no electrical energy 


© Cost nothing to operate @ Simple—no operating parts 


© Reduce weight, product size 


@ Resist moisture—no coils to collect 


@ Need no maintenance—no coils to dampness 


burn out, no slip rings to clean or 
replace, etc. 





© Supply a permanent source of 
© Give uninterrupted operation energy 








@ Powerful—and power is constant 
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Carboloy. 


ryas 
THESE 
ae 
Se Pais 


New GE I-M-F television picture 
tube has its ion trap and magnetic 
focus device inside end of tube. Pic- 
tures are clearer, prefocused and 
many parts are eliminated ... thanks 
to Carboloy permanent magnets. 





New all- magnetic, all - transistor 


* More 


, Ine. hearing aid (by E. A. Myers & Sons, 
rrent Inc., Pitts.) uses magnets in both 
nated hd: bilf microphone and receiver. Hearing 
their id. hi aid failure caused by operational 


heat and humidity is now eliminated. 





Silver Anniversary 


1928 1953 












QUARTER 
CENTURY 
OF PIONEERING IN 


CREATED-METALS 


CARBOLOY 








re OEPARTMENT OF GENEROA SL ECTEX® Comment 
a amon 
2 of 
“Carboloy”’ is the trademark for the products of the Carboloy 
Department of General Electric Company 
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permanent magnets 





i 
| 







In this circuit breaker a Carboloy 
magnet assembly simplifies the trip 
element. It eliminates a coil and po- 
larizing connection ...makes possible 
reverse-current tripping independent 
of system voltage. 








Fig. A shows chrome magnet rotor 
once used in Scintilla aircraft mag- 
neto. It weighed 4 lbs. 9 ozs. New 
rotor (Fig. B) is made of Carboloy 
Alnico. It weighs only 2 lbs. 4 ozs., 
is considerably smaller. 


Carboloy Department of General Electric Company 
11109 E. 8 Mile Street, Detroit 32, Michigan 


Rush me, without cost or obligation, copies of Permanent Magnet Design 
Manual PM-101 and Standard Stock Catalog PM-100. 


Name Position 

Company 

Address__ ssa ae 
City Zone State is 
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Be Sure with a 


Matched-to-the-Machine 
STEARNS MAGNETIC CLUTCH 


On many machines, a standard magnetic In either case, you're right with Stearns — 


ne 


clutch does the job. because this pioneer in magnetic equipment 


builds both. 


On others, however, a special custom-made 
unit is needed for the most profitable results. Here are important reasons why Stearns 







magnetic clutches provide positive dependable 
control on such a wide variety of applications. 


Ib. ft. 


@ Torque range from .4 to 30,000 
@ Low inertia — fast, smooth engage 
and disengage. Split shaft, through 
shaft, two speed drives, forward and | 
reversing drives — other special ap- 


plications. 


® Quiet and cool running. No metal- 
to-metal contact, no sparking. 


— 


@ Automatic or manual control. 
@ Simple adjustment. 


®@ No toggles, yokes, shifters. 


Let Stearns design and engt- 
neering experience work for you. 
Write for literature giving com- 
plete specifications. 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 
Ce 


: STEARNS $m MAGNETS 


STEARNS MAGNETIC, INC. 642 South 28th Street, Milwaukee 46, Wisconsin 
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Precision Production 
Faster Fabrication 


with two new series 
of high quality 
Taylor Laminated Plastics 


LEV TCT a0, 0 (eet tL 






Taylor XXXP-300 


new family of paper 

base, phenol laminates 
for use in high quality 
electronic components 
requiring the ultimate 
in insulation resistance. 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 








is the start of a versatile 


LEVI 






Taylor XP-400 
is the start of a 
versatile new family 
of cold-punch, paper 
base phenol laminates 
having good electrical 
properties. 





Turn the page for detailed information 


of value to Management, Engineering, 
Production and Purchasing... » 


Here’s why you'll want to use 


x ) ee c 00 A completely new development, in both formulation and production, in 
the field of laminated plastics. ... Extends the use of fabricated parts for 
a growing list of applications where high insulation resistance is a critica] 
factor, yet meets the most rigorous staking and punching requirements, 
. .. Combines the most desirable specifications with an incomparable eage 
of fabrication that spells economy all along the line. 


Smooth surface and clean-cut edges show absence of drag 
raising, bulging and cracking with NEMA* test di 


Sheet uniformity, directly related to punching quality, is 
demonstrated by the clear translucency of this material. 


—_— } 


Clean, smooth edges of unmarred ladder indicate ease | 
fabrication under satisfactory temperature conditions 


XXXP-300 offers you 


e excellent electrical properties 


e low water absorption 


e high dimensional stability 
—excellent staking 


e low power factor 
—high insulation resistance 


e flame retardance 


and, punches perfectly at 135 C. 


Continuity of good, clean punching means uninterrupted 
production—no waste, higher operating efficiency. 














sei these two new Taylor Laminates 


(ie 400 A successful solution to the need for a true cold-punching laminate, one 

that actually punches without the addition of heat. ... Brings a new 
ease of fabrication to the mass production of punched parts for thousands 
of applications. ... Affords new opportunities for uniformity and efficiency 
in fabrication, resulting in a radical reduction of waste and the practical 
elimination of rejects. 
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Cold-punching from NEM A* test die—holes are clean- The complete absence of heat in this operation demon- 





cut, surface is smooth, edges show no chipping. strates the practicability of true cold-punching. 
| ; 
\ XP. Both of these new Taylor Laminated 
ceased wae etree you Plastics are the result of years of study 
e low water absorption and experience, plus 16 months of intensive 
research and development. They are now 
os ¢ flame retardance available in production quantities for appli- 
¢ excellent staking cations where an outstanding combination 
" of physical and electrical properties is 
® good impact strength required. 
¢ high dielectric strength Sheet size: 49” x 49”. 


| and, punches perfectly 


at room temperature T AY L Oo R 


| 
? . Laminated Plastics TURN THE PAGE FOR »» 
7” *National Electrica ’ } 

| Vulcanized Fibre COMPLETE SPECIFICATIONS f 


N ae ; 
| fanufacturers’ Association 


{ 































compared to NEMA standards! They are your guarantee 


eeeat the properties of these new materials... 





of top performance, and it costs no more to get them 
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With these two new materials, the electrical 
and electronics equipment designer has new 
advantages he can build into his products. The 
production man can effect new economies 
through ease of shearing and punching and 
greater uniformity of fabricated parts with 
excellent staking characteristics. Here are two 
new families of Taylor made laminates each of 
which can be ‘“Tailor Made’”’ for you! 


For all your requirements of Phenol, Melamine 
and Silicone laminates . . . as well as Vulcan- 
ized Fibre . . . try Taylor today and you'll 
standardize on Taylor tomorrow. The complete 
line of Taylor materials is available in a wide 
range of electrical, mechanical and physical 
properties. Taylor Engineers are well qualified 
to help your staff select the Taylor products 
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best suited to your particular requirements... 
whether you buy raw stocks of sheets, tubes, 
rolls or rods . . . or specially fabricated parts. 


For Your Files—Complete and comprehensive 
literature is available to show you how Taylor 
products can be put to profitable use in your 
products. Write today. 





— 


Taylor Fibre Co.—Plants in Norristown, 
Pennsylvania and La Verne, California 
Branch offices in Asheville, Boston, Chicago, 
Cleveland, Dayton, Detroit, Indianapolis, Los 
Angeles, Milwaukee, New York City, Philadel- 
phia, Pittsburgh, Rochester, St. Louis and | 
Tolland, Connecticut. Distributors in Grand 
Prairie and Houston, Texas; New Orleans, 
Louisiana; and Toronto, Ontario. 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


time off 


Laboratory life 
testing. 


this timekeeper never takes 
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TIMING 
DEVICES 
Indicates most effici- 


ent time to replace 
fluorescent lamps. 
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RUNNING TIME METERS 


. . - record total operating time or down- 





- time on any circuit, machine or system. 
$ Widely used for life test experimentation nn otcanag + ta 
ott in laboratories and for preventive main- — 
: t tenance programs, especially as applied 
z a to such things as machines, power equip- 
- ment, tools, vacuum tubes, fluorescent Records down-time 
lamp installations, nuclear measurements, ee 
etc. Made in six standard 25, 50, and 60 
cycle A.C. models — 400 cy., D.C. and 
sealed type also available. Write for 
7 «. information. 
:00D} 
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ylor OUTSTANDING FEATURES: 
yom @ Extra strength Cramer 
Synchronous Motor permits 
operation under adverse environ- 
Wn, | mental conditions. 
@ Starts and stops within 1/60 sec. 
. no time lag. 
‘080, @ Convenient meter-type mounting. 
= @ Precision-built 5-digit counter. cannons on wan 
de 4 @ Reset feature if desired. nae oe 
an 
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R. W. CRAMER COMPANY @ BOX 8 CENTERBROOK, CONN. 
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interval Time Delay Time Cycle Running Time Pulse tHermetically Sealed Synchronous 
Timers Relays Totolizers Timers Meters Timers Military Timers Timing Motors 
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Warner Electric Clutch-Brake 


helps Food Machinery 


hammer tight lid on nailing costs! 


WARNER 


ae 
electric 
- 
motion control 
~ I 
> 2 » — 
> —— x: 


® accurately controls 
automatic 
nailing stroke 


® reduces operator fatigue 
with “feather touch” 
control 


® simplifies accurate speed 
and torque adjustments 


® eliminates 
frequent clutch and 
brake repairs 


This Food Machinery Industrial Nailer pounds nails 
by the dozens—simultaneously, in a variety of pre- 
selected patterns—for low-cost fabrication of crate 
panels, picnic tables and other wooden articles. 
Automatic nailing strokes are accurately controlled 
by Warner’s Model 1525-1225 Electric Clutch-Brake, 
operated by a foot pedal after work is placed on table 
in correct position to be nailed. A limit switch dis- 
engages Electric Clutch and energizes Brake, stopping 
the single-revolution drive exactly at top of each com- 
pleted stroke, providing proper nail chuck position 





ELECTRIC CLUTCH-BRAKE 





for next cycle and easy removal of workpiece. Rheostat 
adjustment permits easy setting of torque and speed 
to give precise timing desired for each job. 

“Feather touch” control of nailing cycle makes 
Operation easy, reduces fatigue and boosts over-all 
efficiency. Simple and foolproof, e/ectro-magnetic prin- 
ciple eliminates frequent clutch and brake repairs, 
saves Costs on every nailing stroke. 

Investigate this newest, rapidly accepted method of 
power transmission control. Your Warner field engineer 
can help you adapt it to your problem, today. 


ELECTRIC BRAKES & CLUTCHES 


FOR INDUSTRIAL APPLICATIONS 


ELECTRICAL» MANUFACTURING 











D 


Warner's Electric Clutch is mounted to motor- 
driven flywheel driven by silent chain from 7.5 
hp motor. When engaged, power is transmitted 
through countershaft, pinion and drive gear to 
cause single revolution of main gear. Electric 
Brake opposes moving force of main gear, 
stopping exactly at top of each nailing stroke. 
Each single revolution produces 

reciprocating motion for driving. 


Industrial Edge Nailer, manufac- 

tured by Food Machinery and Chem- 

ical Corporation, Packaging Equipment 
Division, Riverside, California drives and clinches 
up to twenty-four nails in one stroke for low- 
cost automatic assembly of a wide variety of 
nailed wooden products. Equipped with 
Warner electric motion control, it eliminates 
production bugaboos caused by complex me- 
chanical linkages and manual operation of 
controls. 





EQUIPPED WITH WARNER 
electric 
motion control 


ws 





Warner Electric Brakes, Clutches and Clutch-Brakes Rate of application is accurately controlled to synchro- 
give you new, unique simplicity of design and opera- nize motions—give exact degree of speed and power 
tion. There are only two main parts, an armature and required for your machine operation. 

magnet. Operation is by e/ectro-magnetic, instantaneous CONTROL ENGINEERING SERVICE... Warner offers 
engagement and release of friction surfaces. Torque complete application and control engineering service 
ratings are extremely high for their small size and light and field assistance. If you have a clutching, braking, 
weight. No coasting or slipping when “locked in.” tensioning, indexing, or speed-control problem, con- 
Easily designed into original equipment. Readily sult competent, experienced Warner brake and clutch 
adapted to automatic cycles and remote control by specialists for reliable recommendations on torque, 
limit switches, relays, electric eyes, pushbuttons, etc. heat, electrical controls, capacity, etc. 


Warner Electric Brake & Clutch Co., Dept. EM, Beloit, Wis. 
Re es ["] Please send your FREE Booklet, WEB 6089. 


+ ale Firm Name_ 


Ay 


gy [] Would like to see working demonstration. 
4 


Individual__ Title _ 
Address. = 
Caceres. sions ia edna 
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Molded of Melmac 592 by Garde Manvfac- 
turing Company, Providence, R. |., the terminals 
vary from 34" to %” in length, from Ye” to %4" 
in width. Metal hexagon section on terminals 
eliminates all strain on plastic body... allows 
easy, speedy fastening by tool. 


in 





MELMAC plastic terminals 


pass severe vibration, shock, humidity tests 





In high-voltage tie points, insulation resistance is of For aircraft ignition parts, circuit breakers or other 
paramount importance, especially at high altitudes. electrical insulating applications, mineral - filled 
That’s why Garde Manufacturing Company chose Melmac 592 provides a unique combination of prop- | 
Melmac 592 for these tiny standoff terminals. erties—excellent dimensional stability, are and heat 
. ; ‘ resistance, dielectric strength (see properties chart 
Shock-tested and vibrated by standard tests in 7 clini ee oe . 

Fe . a a below). The material is supplied in granular form for 
principal axes at 15 and 25 gravities for one hour, ila alte f ldin 

; essi r transfer molding. 
the terminals showed no damage. Furthermore, one ‘ 8 
insulation resistance remained good even at 95% If you have a materials problem, consult our develop- | 
relative humidity. ment engineers. They’ll be glad to work with you. | 
ELECTRICAL PROPERTIES 
OF MELMAC 592 MOLDING COMPOUND | 

Insulation Resistance,* ohms . eta ong es gc ald yienadns 
Dielectric Strength, Short Time 4" V/M . Wieiccamicmasiet . 350-400 ~ 
Dielectric Strength, Short Time 100°C ....... . . 270-350 © ( j 
Volume Resistivity—OHM-CM. . ........ . «(06x 10!) ae . 
Dielectric Constant—60 Cycles ............. =. 10.2 
Dissipation Factor**—%—60 Cycles... ........ =. 10.0 / 
Loss Factor—60 Cycles i“ * te ee ee See ee oe en oo ee 1.0 by 4 V mes , LOA PA VY 
Dielectric Constant— 1,000 Cycles ee ek ae ee ee AMERICA. Y Ua COMPA! 
Dissipation Factor**—%—1, I ee i ey eee 
Loss Factor—1,000 Cycles .. . ee ee a ee PLASTICS AND RESINS DIVISION 
Dielectric Constant— 1,000,000 Cycles in ies sais “es dee Rca, Ce 33D Rockefeller Plaza, New York 20, N. Y. 
Dissipation Factor**—%—1, 000,000 Cycles ree ee 
Loss Factor—1,000,000 Cycles .. . ee ee ee 
Arc Resistance (ASTM) SE 
Rim Arc Resistance—Breaks-per-Rev ee ee ee ee ae ar 0-0-0 In Canada: North American Cyanamid Limited, Royal 
*ASTM Tot Mathod D-48-521 (96 hrs. @ 35°C/90% Rlotive Humid ee eee 
**Formerly Power Factor Fs F 

We may be able to help you meet military specifications where plastics and resins are concerned. What’s your problem? ae 
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NEW YORK 
TRANSFORMER CO,, INC 






yOu. 
The NYT compact, lightweight, open type transformer, the HORNET, is designed and 
constructed by transformer specialists to give accurate and dependable service. 
Three vital factors . . . sound engineering, skilled workmanship and quality wire . . . 
to are combined to assure longer life and greater efficiency for this superior unit. Here, as in the 
_) manufacture of many other fine electric and electronic products, Warren Wire is used for its 


easy handling, efficiency and dependability. There’s a Warren Wire Engineer near you trained 
to help you solve your wire problems right in your own plant. There is no obligation, of course. 


NEW! Send for our new ‘‘Magnet Wire Reference Tables”’ chart 


Ww: A RREN. -W.1.R.E 
: Plant and Main Office: POWNA 


m? 





LING DECEMBER 1953 














R & M Polyphase motor parts, 
consisting of rotor and stator, 
horizontal position. Light 
weight and reserve power for 
heavy duty use were the most 
important motor choracteris- 
tics required. 


This motor had to be light- 
weight, powerful and capable 
of running for long periods at 
36,000 R.P.M. It's dynami- 
cally balanced with a dia- 
mond-turned commutator and 
specially anchored windings. 


This powerful R & M Motor 
has a high starting torque for 
quick response; it runs cooler 
than normal, it’s exceptionally 
quiet, and it's compact. Extra- 
heavily insulated, dynamically 
balanced, 100% inspected. 





Variable speed was a must for 
this R & M Motor—to permit 
a wide selection of speeds 
without need for changing belts 
or pulleys. Motor is Y% HP, 
AC-DC 5000R.P.M., ball bear- 
ing equipped and open ven- 
tilated. 




























































The uitra-high-speeg / 
Grinder, made by Skil ¢, 
poration, packs twicg, 
power per pound of of 
grinders of similar weight, j 
and die makers say it’s, 


The Geo. Stevens Model Ij 
Progressive Universal W; 
made by Geo. Stevens 
Co., Inc., world’s largest 
facturer of coil-winding 
chines. One of o complete 
of R & M Motor-equj 
machines. 













1 
a 
The powerful, easy-t 3 
Buckeye Hi-Frequency | 
It's ideal for automotive V 
industrial applications I 
tools are subjected to I 
tinuous, heavy duty 
R & M_ furnishes motors t 
Buckeye Tools Corporation C 
capacities from 3/16 to4 t 
S 
& 
C 
t 
] 
The IBM Executive made . 
international Business Machi 
Corp., the only typew#l 
manufacturer exclusively f 
ducing electric machines. ‘ 
the mark of a modern 


Can YOU match these motors to these tools and machines? 


Here are some R & M fractional horsepower motors, and THE ANSWERS 


the machines for which they were selected or designed. 
Can you guess which goes with which? The answers are 


printed at the right . .. what was your score? 


ON COMPLETE MOTORS OR 


Don’t “guess”... let Robbins & Myers do a 
scientific job of matching the all-important 
motor to your product! Regardless of whether 
you need a motor that’s standard or custom- 
designed ... motors with special housing de- 
signs or motor parts to fit your housings, 
remember that R & M Motors are powering 
all types of equipment, such as ........... 


Portable Saws 
Drills 

Nut Setters 
Hammers 
Routers 
Screw Drivers 


Hedge Trimmers 


Lawn Mowers 
Nibblers 

Lock Mortisers 
Valve Grinders 





R & M motors and motor parts, and the machines 0 
which they are specified as standard, match up as follows 


db det vo oO 


Vacuum Cleaners 
Files 

Sanders 

Pumps 
Compressors 
Hones 

Business Machines 
Cast Cutters 
Food Mixers 
Polishers 
Planers 


MOTOR PARTS... 


Portable Grinders 
Sirens 

Hair Driers 
Advertising Devices 
Ventilating Equipme® 
Oil Burners 
Surgical Instrumenls 
Grease Guns 
Vibrators 

Die Sinkers 
Waxers 
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The most important single factor in the perform- 
ance of any motor-driven product is the motor it- 
self. That’s why the engineers who designed the 
well-known tools and machines at the left came to 
Robbins & Myers to get the right motor for the job. 
Like many other R & M customers, they knew that 
the motor which met every requirement—one by 
one—was bound to improve the performance of 
their products, and last longer as well. 


Selecting such a motor isn’t simple. You can, of 
course, ook at these examples, and try matching 
the motor to the machine for which it was designed. 
It’s easy to guess, but in your business you can’t 
afford guesswork. 


Neither can we. That’s why we’ve set up such 
systematic methods for designing motors. For ex- 
ample, we often use the R & M “‘Electrical Slide 
Rule.” In this unique machine we first set up the 
electrical equivalents of motor operating conditions; 
then test equivalents of various motor designs. 
Result? Required motor characteristics can be 
calculated in minutes instead of days! 


In some cases, the answers point to a standard 
motor. We have many such motors to choose from. 
But in other cases where special motors are indi- 


$ ili on ReM ili the Right Motor! 


~| ROBBING « MYERS, wo 


SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 





why you get better performance from & 


Fractional Horsepower Motor 
thats matched to your machine! 


cated, we can do a fast, thorough, economical job 
of custom-designing a motor that’s exactly right 
for your product. 


In short, our experience—and our approach to 
your problem—isn’t limited to standard motors 
we have “‘on the shelf.” 


If you feel that the motors you’re now using 
aren’t 100% right — in quality or in perform- 
ance characteristics—we can make a real 
contribution to the solution of your problem. 
Use the coupon below... you will get the 
information you want promptly. 


ROBBINS & MYERS, INC., MOTOR DIVISION, EM 
SPRINGFIELD 99, OHIO: 

Please send me, without obligation, information on: 
[] Motor Parts for Portable Tools 

[] Universal Motors 

(] Capacitor Motors 

() Universal and DC Motors i 
[] R & M ‘All-Weather’? Motors—up to 125 HP ; 
[] Please have a Motor Specialist call 
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CIRCUIT CONTROLLING PRE-SET COUNTERS with 


Instantaneous Automatic Reset 





























WHAT CYCLO-MONITORS DO: 


1. Count revolutions, strokes or electric impulses (standard models 
available for each type of operation). 








2. Transfer the switch when a pre-set count is reached. 


3. Hold the switch in the transferred position for a pre-determined 
count—momentary or dwell—without interruption of the count. 
ing process. 


4. Return the switch to its normal position. 


Repeat this cycle continuously, without re-setting or checking, 


The Cyclo-Monitor determines not only when the 


3 


switch will transfer, but also how long the switch will 
remain in the transferred position. Any Cyclo-Monitor 
can close an open circuit, open a closed circuit, or 
simultaneously close one circuit and open another 
when the desired count is registered. 


WHERE CYCLO-MONITORS ARE USED: 





Automatic Reversing Marking Lots Shear Control 
Batch Counting Measuring and Cut-Off Sheet Counting 
Box-Making Machinery Metering Control Signal Control 
Coil and Armature Motor Control Slide Fastener 
Winding Packaging Machinery Gap Spacing 

Container Filling Paper Converting Slip Sheeting 
Depth Control for Drilling Machines Solenoid Control 

RESETS INSTANTLY ON COMPLETED COUNT and Tapping Printing Machinery Speed Control 

> E . Cn : Instrumentation Punch Press Cut-Off Spooling 
All motion at the drive shaft is registered in the count. The interniditont Conveyer Relay Control Spring Forming 
patented reset operates with absolutely no time lag, pause Control Resistor Winding Textile Machinery 
or lost motion—regardless of speed—for either continuous Life Cycle Testing Roll Sizing Timing 





or intermittent operation. 
i and All Kinds of Production Machinery Operating on a Repeating Pre-Selected Count 






Cyclo-Monitors are more than counting devices. They are 
electric circuit controls that operate on a predetermined 











with the count “built-in” to the operation. The functions 
of motors, relays, solenoids, signals, etc., can be at 


count which will repeat automatically. Adjustment for a curately and automatically governed by means of these 
desired count is made easily and quickly. time-saving controls. 

After the desired setting has been made, the automatic Through Cyclo-Monitors, many machines and processes 7 
| reset feature allows the operator complete freedom from can be greatly simplified by the elimination of change — 
count worries. There is nothing to watch during the run. gears, complicated cam systems, awkward mechanical 
There are no interruptions between cycles for count stops, intricate control circuits and the like. Moreovet, 
reading, checking or manual reset operations. The elec- set-up time for any desired cycle sequence can be reduced 

tric circuit takes over and produces the desired results to a very desirable minimum. 


WRITE NOW FOR BULLETIN 202A 


COUNTER and CONTROL CORPORATION 
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ELECTRICAL MANUFACTURING 


eee First to transmit 


the human voice electrically 


Alexander Graham Bell 
1847-1922 


Bell, best known for his invention of the 
telephone, was also a teacher of deaf-mutes 
and a self-taught physicist. He first 
transmitted spoken words on March 10, 
1876, to his assistant, Thomas A. Watson. 
Bell subsequently interested himself in 
‘‘photophone,"’ the transmission of sound 
by light, and in aviation—but was principally 
dedicated to humanitarian works on behalf of 
the deaf. He was honored by membership in 
many learned societies, and was a 
Regent of the Smithsonian Institution. 





From an original drawing made for Ohmite 


ses ° 
ge 
al 
er, y 
of 7 Q 
i ” 
“ 
’ 
> 
NAGE TE le 
G i 


RHEOSTATS 


All-ceramie and metal, close 
control rheostats for unsur- 
passed dependability and 
smoothness of operation. Ten 
stock sizes, 25 to 1,000 watts. 


TAP SWITCHES 


Five compact models, 10 to 
100 amperes, AC, up to 12 taps. 
All-ceramic and metal con- 
struction. Silver-to-silver con- 
tacts, with self-cleaning rotor. 


RESISTORS 


A wide range of dependable, 
fixed, adjustable, tapped, and 
non- inductive, power wire- 
wound resistors. Also a wide 
range of precision resistors. 


R. F. CHOKES 


Single layer R.F. plate chokes 
and power line chokes, on 
steatite or plastic cores. Pro- 
tected by a special moisture- 
resistant coating. 





(Advertisement) 


HELI-COIL inserts 
widely used 


in electrical industry 


What they are 

Heli-Coil* screw thread inserts are pre- 

cision formed coils of stainless steel or 
hosphor bronze wire. Wound into tapped 

es they form permanent non-corrosive 

strip-proof female threads of astonishing 

strength. 


Where they are used 

They are used wherever manufacturers 
desire protected threads in aluminum, 
magnesium, copper, plastics, rubber or 
soft material—to provide (1) stronger, 
lighter, more compact assemblies; (2) 
wear-proof threads for inspection and re- 
pair disassembly; (3) a convenient conduc- 
tor to threaded members passing through 
insulating material. 


What they are for 

AS ORIGINAL COMPONENTS: Heli- 
Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 

FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Coil inserts. Get better- 
than-original strength with no increase 
in screw size and no tell-tale signs of 
re-work. 

FOR SPEEDY REPAIRS: When tapped 
threads wear, strip, or corrode in service, 
renew them in minutes on location in 
shop or field with Heli-Coil inserts. No 
welding—no plugging—no secondary 
machining—no oversize screws. 

For useful tips, use the coupon for free 

subscription to “Heli-Call” in which we 
blish latest news on what others are 

joing in your field. 

How they work 

Holes are drilled and tapped as you do for 

ordinary threads—then Heli-Coil inserts 

are wound into tapped holes by hand or 

power tools. Install in a few seconds, as- 

sure thread protection forever. Can be 

in any metal, wood or plastic. 


No other method is so simple, 
effective and practical. 


Heli-Coil inserts improve the end prod- 
uct, cut rejects, salvage threading errors. 


All sizes and types 
Available for National Coarse, National 
Fine and Unified threads, pipe threads 
and sparkplug threads. They are made 
in all standard sizes and lengths for as- 
semblies requiring Class 3, 3B, 2 or 2B fits. 
Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan- 
tages ask for a working demonstration 
fight on your production line. Write 
today! 
Complete information and engineering 
data is available in the Heli-Coil catalog. 
se coupon! 

*Reg. U.S. Pat. Off. 


Heli-Coil inserts conform to official 


military standards MS-122076 (ASG) 
through MS-124850 (ASG) and others. 
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Don’t get caught in the middle 


put this there , 


fo 


s 
3 


Sales demanding ‘twice the product at 

half the price’’? Does production want “half the cost and half the time” 
on the production line? Where are you? 

Caught in the middle? 


You can be a hero to both sales management and produc- 
tion management by telling them about Heli-Coil* Screw 
Thread Inserts. 

These precision formed inserts of stainless steel or phos- 
phor bronze wire make vastly stronger threads in metal, 
plastics, and other materials. So much stronger that you 
can safely use smaller and fewer and shorter cap screws— 
thinner sections, lighter bosses. Thus costs are reduced, 
production simplified. And threads cannot strip, corrode or 
gall—they never wear out. 

Learn how other designers are using Heli-Coil Screw Thread 
Inserts. Get the technical data you need to apply them to 
your “threadaches.” Use the coupon — now! 


“( 


® 


NAME_ 


*Reg. U.S. Pat. Off. 
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HELI-COIL CORPORATION 


292 SHELTER ROCK LANE, DANBURY, CONN. 
() Send Free samples and Handbook No. 652, a complete design 
manual. 


(0 Send Free samples and put me on list to receive “Heli-Call”, 
case history periodical. 
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T versatie all-angle unit bearing design 2. arreactive APPEARANCE of motor im- 3B MOUNTING CONVENIENCE helps solve 


and sealed-in lubrication system permit mo- proves the appearance of your product in product design problems. Use resilie 
tor to be mounted in any position. applications where the motor will be visible. ent cradle-base or end-ring mounting, 
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This motor drives a ventilating fan. . . 


G-E shaded pole motors can help 
Sell your products too 


Ventilating fan manufacturers know that a quality product needs a quality motor. 
That’s w hy so many specify G-E shaded pole motors and profit from their choice. 


Your products, too, whether cooling fans, unit heaters, condensing coolers, exhaust 
fans, evaporative coolers, or others, can be made better to sell faster with versatile 
G-E shaded pole motors. 





The things you need in a motor—all angle operation, with shaft up, down, horizontal, 
a or in between, lubrication for life, light weight and quiet operation—are all features 
= of the G-E shaded pole motor. And the application of a simple control permits the use 
of this motor for adjustable speed operation. 








In addition, permanent lubrication system virtually eliminates costly maintenance 
ed problems. Its practical, smooth finish and trim, symmetrical design make the G-E 
shaded pole motor a unit that will give your product a hard- working, functional 
appearance. 


For full a on available ratings, contact your nearby G-E Apparatus Sales 
Office today. General Electric Company, Schenec ttady 5 he & 704-20 


GENERAL @@ ELECTRIC 


should use a G-E Shaded Pole Motor 








solve 4 our OPERATION is a feature every- 5 usricatep For LiFe avoids inconvenience 6 “cquipreD WITH G-E MOTOR” helps sell 
-esili- one wants. This is gained by accurate of adding lubricant . .. reduces maintenance your product by backing it up with G.E.’s 


iting, alignment and positive lubrication. to a minimum for dependable operation. reputation for quality motors. 
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Revolutionary new method wraps connections 
so tightly that 
soldering is unnecessary 


Here is a method that produces electrical connec- 
tions more reliable than the most skillfully soldered 
connections ... in a fraction of the time ... ata 
fraction of the cost. Operator training takes only 
minutes instead of days. 


By replacing hand operations with pneumatic or 
electric Wire-Wrap Tools, you get consistently 
uniform connections all through the day. Rejects are 
greatly reduced . . . inspection becomes simple... 
production costs are cut. 


Investigate this revolutionary new process—write 
for Bulletin No. 11, today. 





/ seRT WIRE 









are now available from Keller— < 
the original manufacturer 
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Manufactured under patent 

license agreement with 
Western Electric Company 
Incorporated 
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TOOLS 


(ire-linap Division 


KELLER TOOL CO. 
Grand Haven, Michigan 








AIR TOOL WEIGHS 
§ ONLY ONE POUND 
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ALBANENE’ 





TOUGH, LONG-FIBER PAPER 
NOT TRANSPARENTIZED 


LK 


SATS 





Diagrammatic enlargement of 
cross section of paper with high 
strength but low transparency. 
Fibers are surrounded by air, 
which has different index of 
refraction. Many light rays are 
bent back and do not get 
through. 


SAME PAPER 


TRANSPARENTIZED WITH 
FLUID MATERIAL 


SAME PAPER 


TRANSPARENTIZED THE 
ALBANENE WAY 





Same paper as “A”, filled with 
oil or other fluid material, giv- 
ing spaces between fibers same 
index of refraction as fibers. 
Reflection and refraction of 
light are reduced and paper be- 
comes highly transparent. But 
transparency is not permanent 
because fluids “bleed” out.t 


Same paper as “A”, filled with 
an inert synthetic resin, with 
correct index of refraction. 
This is how Albanene is made. 
Its transparentizer does not 
“bleed” out. Albanene holds its 
color and strength and is per- 
manently transparent.t 


PAPER TRANSPARENTIZED BY 
CRUSHING AND BEATING FIBERS 





i. 


Papers are also transparentized 
at the mill by a “beating” proc- 
ess. The fibers are crushed, 
flattened and compacted. Re- 
flection and refraction of light 
are reduced. But the process 
weakens the fibers and the 
strength of the transparent 





paper is low. 


More than 15 tests are made during production of Albanene. For example, each 
production roll is tested for pencil “take”, for pencil erasing and the taking 

of drawing ink. To eliminate human variables, pencil lines are drawn by 
machine. In this way you are assured of the uniformity of working sur- 
face so much desired by draftsmen, and assured of a paper that makes 
cleaner, sharper prints . . . now or a generation later. Ask your 
K&E Distributor or Branch for further information. 


















t Prove this by making the “drafting tape test” Press a short piece of 
drafting tape on fluid-transparentized paper, and another on Albanene. 

Strip them off the next day and examine both pupers. Notice 
that enough fluid has drifted out of the ordinary paper 
into the tape to destroy much of the transparency. 

And notice that Albanene is not affected. 
What drafting tape does over night, 
time will do naturally. 


*TRADE MARKS® 
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AVAILABLE IN MANY FORMS 
FOR MANY USES 


Albanene comes in 20-yard and 50-yard 
rolls in various widths and in three 
different weights. For those who like the 


convenience of cut sheets, a new 


Albanene package has been designed. 


It strongly protects the paper in 
shipment and storage, and may be 
opened without mutilating the con- 
tainer, thus serves as a dispenser 

in drafting room or stock room. 
Albanene cut sheets can be 
supplied imprinted to your 


specifications. 
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Once you've discovered the pleasure of 
drawing on Albanene, the next logical step 
is to save time, trouble and eyesight with 
a K&E PARAGON* Drafting Machine. You 
control your calibrated straight edge with 
a light touch of one hand, for parallel lines 
and lines at any angle. 


Make your lettering letter-perfect and save 
wear and tear on your nerves by using a 
LEROY* lettering outfit. Template grooves 
guide your pen so the finished result looks 
like printers’ type, and the whole process is 
relaxing. There’s a wide choice of sizes, 
styles and symbols. 





Manufacturer of steel-cutting shears cuts 


labor costs 19% — material costs 41% with 





Right 

These castings for a well-known 
make of steel-cutting shears are 
notable for their intricate design 
and precision fit. After absorbing 
the die costs, the manufacturer ex- 
pects the direct savings of having 
these parts die cast by Hoover to 
return at least 20% a year on his 
company’s investment. 


Below 

Hoover’s facilities include the latest 
equipment for spectography, 
fluoroscopy and X-ray to determine 
the right alloys and casting tech- 
niques to eliminate rejects and to as- 
sure strength of the finished casting. 


” 


Castings. 


serve you. 


Die Castings 


Write for this booklet “Die 
It will give you a Get a bid from 


good idea of the outstanding 
production and research facili- 
ties Hoover has available to 
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Call in a Hoover Engineer to see how Die Castings in 
aluminum or zinc can help you cut costs and increase 
production through 

@ Reduction in number of parts 

@ Saving in time, labor and material 


@ And improve the appearance and selling appeal of your 
products. 


THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio 


Specialists in the fields of die castings since 1922 
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Unbreakable Miniature 
Test Jacks of Kel-F 
Fliminate Leaks in 500 
Volt RMS “HF’’ Circuits 
Block 8,000 Volt 
Current Surges 


Small enough to permit mounting 
four to the square inch of panel 
area, these miniature jacks provide 
dependably insulated, damage- 
resistant test points on critical ma- 
rine and aircraft electronic equip- 
ment. High insulation resistance 
and mechanical strength—with a 
minimum of bulk—are achieved by 
using “Kel-F’’ trifluorochloroeth- 
ylene polymer as the insulation. 
The unique fluorocarbon plastic’s 
non-wettability and zero water ab- 
sorption provide protection against 
surface leakage and formation of 
conductive fungus. 

Compact, hot assemblies, or 

where severe thermal cycling oc- 
curs, are ideal locations for the 
jacks because of the consistently 
high dielectric strength and con- 
stant of “‘Kel-F”’ over a wide tem- 
perature range (minus 320°F to 
plus 390°F). Dimensional stability 
of the insulation at high tempera- 
tures, and in contact with moisture, 
prevents softening or distortion, 
loosening or misalignment of vital 
contacts. High strength—impact, 
compressive, and flexural—of 
“Kel-F” precludes damage from 
vibration or rough handling. 
_ Since ‘‘Kel-F’’ is chemically- 
inert, these jacks may be used suc- 
cessfully in equipment exposed to 
salt spray, oils, fuels and highly 
corrosive materials. 

The Alden Products Company, 
electronic component manufac- 
turer of Brockton, Mass., produces 
these ‘“‘Mini-Test” point jacks. 
Injection molded from “‘Kel-F”’ tri- 
fluorochloroethylene polymer on 
special equipment designed by 
Alden, the jacks’ mounting threads 
and contact slots are provided for 
during molding and require no fin- 
ishing prior to use. The 360° spring 
contact of beryllium-copper is sil- 
ver plated for corrosion resistance. 


® Reg 


| Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company 





Kel-F Guards Power Output of Miniature Motor 
... Eliminates Failure Under 50 G-Plus Shock... 
High Humidity... Thermal Cycling 


Increasing the service life and 
efficiency of the motor unit pic- 
tured—without increasing its size 
—was accomplished by using in- 
sulating brush holders and termi- 
nal washers made of “Kel-F” tri- 
fluorochloroethylene polymer plas- 
tic. Exceptionally high dielectric 
strength, toughness and dimen- 
sional stability over a wide tem- 
perature range and moldability to 
specific dimensions made “Kel-F”’ 
ideal for this critical application. 





TRIFLUORO | 


ETHYLENE 
POLYMERS 
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MOLDING 
POWDERS 


CARBON 
PLASTIC 


The results were higher efficiency 
and greater compactness. 

The light, thin-section brush 
holders and terminal washers with- 
stand sustained vibration, impact 
of 50-G shock loads and thermal 
cycling without becoming brittle, 
cracking or distortion. Under high 
humidity, insulation resistance is 
unaffected—zero water absorption, 
non-wettability of ““Kel-F”’ prevent 
fungus formation or surface 


DISPERSIO? | 
COATINGS 


shorting. 
Dimensional stability over a 
wide temperature range (minus 


320 to plus 390°F) and a remark- 
ably low plastic “cold flow” under 
compression keep terminal connec- 
tions tight, prevent extrusion or 
loosening of vital insulators. 

This miniature drive unit is pro- 
duced by Globe Industries, Inc., 
Dayton, Ohio, for use on aircraft 
servos, camera guns and other 
devices. The insulating washers 
and brush holders are injection- 
molded from ‘‘Kel-F”’ by Norton 
Laboratories, custom plastics 
molders and designers of Lockport, 


mY. 


TRIFLUORE 


ETHYLENE 
POLYMERS 


(SEE REVERSE SIDE) 
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RF Switch Rotor of Kel-F 


Provides Positive, Rapid Action from Minus 67°F 
to Plus 165°F...Up to 10,750 Mc, 500 Volts RMS 


Channel selection in less than 44 
second in aircraft circuits, without 
leakage of RF pulses or significant 
attenuation or “cross-talk’’, is the 
job of the compact coaxial switch 
shown here. Top performance 
under high humidity, extremes of 
temperature and shock, is assured 
by the switch rotor insulated with 
‘“*Kel-F”’ trifluorochloroethylene 
polymer. Even after thousands. of 
cycles, the damage-resistant in- 
sulation preserves its original form 
and insulating properties, provid- 


New 
Quick-Reference 
“Buyers Guide” 
Off The Press... 





Up-to-date, simplified handy 
directory enables you to locate 
instantly the nearest source of 
““Kel-F” polymer stock mate- 
rials, finished products . . . de- 
pendable, experienced firms 
who offer extruding, molding 
and fabricating services. Get 
your copy from Technical 
Service. 


ing positive electrical contact and 
smooth, non-jamming § switching 
action. 

The dielectric strength of 
“*Kel-F” remains consistently high 
at low and high temperatures, 
eliminating leakage of RF pulses, 
at even the maximum 10,750 Mc 
second . . . at voltages up to 500... 
permitting a continuous power 
rating of 100 watts at 3,000 mega- 
cycles. RF insulation remains high 
under saturation-humidity condi- 
tions due to the zero water absorp- 
tion and non-hesiveness of “‘Kel-F”’ 
which prevent shorting or forma- 
tion of conductive fungus. The 
plastic’s dimensional stability pre- 
vents shrinkage or swelling—elimi- 
nating possibility of switch 
jamming. 

The rotor of “‘Kel-F”’ is produced 
by Thompson Products, Inc. air- 
craft and automotive component 
manufacturers of Cleveland, Ohio, 
and used in their ““Model C4N2AA” 
Coaxial Switch. The entire assem- 
bly weighs only 14% pounds, con- 
sisting of the RF head and an 
actuator which permits remote 
positioning. 

Performance of the switch sur- 
passes the rigid RF and environ- 
mental requirements of the Bureau 
of Aeronautics. 


CONTINUED FROM PRECEDING PAgt 


Leading molders, extruders and fabri. 
cators specialize in the production of mate- 
rials and parts made of “Kel-F”’ . . . each 
month this column will spotlight several 
of these companies with their principal 
services and products. 


American Durafilm Company 
Newton Lower Falls, Mass. 


Dispersion Coating 


Carmer Industries 
Elizabeth, N. J. 


Extrusion 
Machining 
Tube 


The Connecticut Hard Rubber 
Company 
New Haven, Conn. 
Compression Molding 


Gaskets, Seals 
Diaphragms 


Gasco Fabricated Products 
Akron, Ohio 


Compression Molding 
Gaskets, Seals 


Hydro Molding Company 
Plattsburg, N. Y. 


Injection Molding 
Coil Forms 
Electronic Components 


Plastics Manufacturing, 
incorporated 
Orange, N. J. 


Injection Molding 
Electrical & Electronic Components 


For complete information regarding any item 
mentioned in DESIGN AND PRODUCTION NEWS, 
ask for detailed APPLICATION REPORTS, write 
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1 Transparency 


You can let customers see 
inside your product through 
glass. A good example is the 
PyrEX brand oven window 
that stays crystal clear. 


5 Hermetic Enclosure 
Glass forms perfect glass-to- 
glass or glass-to-metal seals 
for vacuum-tight applica- 
tions. Vacuum bottles are a 
good example. So are TV 
tubes and sealed beam head- 
lights. 


2 Corrosion Resistance 


If your product must cope 
with corrosive liquids or 
atmospheres, glass will im- 
prove its operation, lengthen 
its life. It’s the world’s most 
corrosion-resistant material. 
The severe service PYREXx 
brand pipe stands in chemi- 
cal plants illustrates the point. 


6 Light Transmission 
Glass can accurately control 
and transmit light with per- 
manent reliability. Good ex- 
amples are all around you 
but one rather unusual one is 
the glass cylinder in this 
printing machine. It transmits 
the ultraviolet rays produced 
by a mercury arc lamp. 


These eight properties give you only an in- 
dication of the versatility of glass by Corning. 


This remarkable material can be made extra 
strong or weak, to conduct electricity or act as an 
insulator, to pass light or cut it off in virtually any 
size, shape or color you need. 


3 Heat Resistant 


Don’t rule out glass where 
your problem is heat, or 
quick switches from hot to 
cold. Pyrex brand glass No. 
7740 will stand temperatures 
from below zero to 250° F., 
while Vycor brand glass goes 
up to 1800° F. 


7 Heat Generation 


Although you normally think 
of glass as an electrical in- 
sulator, Corning’s E-C glass 
conducts electricity and radi- 
ates heat. E-C glass is ideal 
for space heaters, dryers, and 
other applications especially 
where an even heat distribu- 
tion is wanted. 


of glass to help you make better products 


4 Electrical Stability 


Glass components may pro- 
vide such properties as low 
power factor, low tempera- 
ture coefficient of capacitance 
and inductance. 





8 Photosensitivity 

Designs reproduced pho- 
tographically in Corning’s 
special photosensitive glass 
cannot fade or wear off. They 
are ideal for permanently re- 
producing nameplates, photo- 
graphs, artwork and offer a 
variety of design possibilities. 


It may pay you well, in terms of better operating 
characteristics, lower production costs, and extra 
sales points for your product, to consult Corning 
engineers before you reach the blueprint stage. For 
further information, just mail the coupon or write 
for a copy of, “GLASS— its increasing importance 


in product design.” 








-| 
| CORNING GLASS WORKS, Dept. EM-12, Corning, N. Y. | 
Please send me your 12-page illustrated booklet, “GLASS, its increasing 
importance in product design.” 
| CORNING GLASS WORKS | | 
| | Nc tasre ts actinic inccoisionniinsine es seass tein ce Tesipa tama iaiteeitee PO iaccnorcecsnecciabcaces ancien | 
CORNING, NEW YORK 7 
COURS icici 
| | | 
I iiss castascctiniali cermin citric tat beta acs itaetiaaiea Seamer | 
Connireg meand wesearch i Glatt | | 
| a Ee ee 20nd... Sk | 
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| E RYNEL POWER TRANSMISSION 


DESIGN ENGINEERING SERVICE 


GEARMOTORS 


with Hiqh Overh Load Ca iti 
> £EouCceERsS/ 0 Oe eee 


Rynel Speed Reducers and Gearmotors are offered in a range from 
1/50 to 5 H.P. and 1” to 8” centers, with any desired ratios practical 


in this range. 


Clean-swept modern design, plus gearing built to produce exact rated 
efficiency makes these Rynel reduction units highly desirable for all 
Tne. AD SUPPLIERS critical operating conditions. 


Double Reduction 
Right Angle 
Parallel Shaft 
Shaft Mounted 
Speed Reducers 
and 
Gearmotors 


CALL A RYNEL ENGINEER — He Will Visit You the Same Day You Call. 





. — + A Ee 





WRITE FOR A COPY 
of Complete Bulletin on Sizes and Types of 
RYNEL Reduction Units 


Ask For Bulletin 
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Phone Sterling 4440 + Chicago LOngbeach 1-7111 


412 Miller Street, Sterling, Illinois 4730 N. Western Avenue, Chicago, Illinois 
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NEW CONCEPTS IN FINE-PITCH GEAR SUPPLY! 


RYNE, 


DESIGNERS AND SUPPLIERS 


Electronic 
Instrument 
Communication 
Navigation 
Power Tool 
and 
Appliance 


FINE-PITCH GEARS 


@) 


CORPORATION 
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PRECISION FINE-PITCH GEARS 


ASSURE LABORATORY-TESTED PERFORMANCE 


Rynel laboratory performance is a sure-check of gear tolerances and inter- 
changeability. It provides you with a test-run of dependable operation 
and quality. 


With complete control over blanks to finished gears, Rynel skilled in- 
spectors check roll, bearing, concentricity, profile, lead and spacing 
to your exact requirements. 

Send blue prints to Rynel engineers for estimates or design sugges- 


tions on your Fine Pitch Gear Requirements. 


A Rynel Engineer will visit you the same day you call. 


SEND FOR YOUR COPY — 
New Concepts in Fine Pitch Gear Supply. 





Phone Sterling 4440 * Chicago LOngbeach 1-7111 


401 Miller Street, Sterling, Illinois @ 4730 N. Western Avenue, Chicago, Illinois 


SPUR. - HELICAL - WORM - WORM GEAR - INTERNAL - SEGMENT - RATCHET - STRAIGHT BEVEL GEARS 
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A NEW TERMINATION 
TECHNIQUE FOR... 


¢ MULTI-CIRCUIT COMPONENTS 
¢ SIGNAL APPARATUS 
¢ PRINTED CIRCUITS 
























« BUSINESS MACHINES 
« COMPUTERS 
« CONNECTOR PLUGS 





Here at last is a connector which combines 
miniature size and self-locking action! To make 
electrical connections, simply press AMP Taper 
Pins into mating receptacles. The pins are al- 
most as small as the wire itself, yet when se- 
curely inserted will maintain their connection 
even up to the point of wire failure. Salt spray 
and vibration tests show initial contact resist- 
ances of only 0:5 to 1.0 milliohms increasing to 
a maximum of 2.63 milliohms after 160 hours 
of cycling. 

New applications are being found every day 
for these versatile connectors—over a billion 
pins are in the field in computers and associated 
business machines alone! 

Uses include termination of printed circuits, 
speaker disconnects, UHF antennae filters and 
tuners, Germanium diodes and TV high volt- 
age fuses etc. Extraordinary security under 
vibration makes them excellent for attaching 
wires to crowded multiple contact ‘‘AN’’ con- 
nectors in aircraft. Write for ‘*‘TAPER TECH- 
NIQUE” Folder. 


AMP Taper pins, rolled from strip stock to 
very close tolerances, are wound on reels ready 
for use in AMP Automatic Wire Terminators. 
Pins can be applied as fast as operator can 
insert wire with speeds reported as high as 
4,000 per hour! Spring type installation tool 
will seat pins firmly in mating receptacles. 


Photo courtesy Remington Rand, Inc. 


*For relays, switches, multi-circuit compo- 
nents, and other applications where a flat 
tab is more adaptable, see AMP Taper Tab 
Receptacles. 
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5 AIRCRAFT-MARINE PRODUCTS, INC. 


Sey es ELECTRONICS DIVISION 
AMP Trade Mark Reg. U.S. Pat. Off. 2100 Paxton Street, Harrisburg, Pa. 


@ AMP 
? Aircraft-Marine Products of Canada, Ltd. 


1764 Avenue Rd., Toronto 12, Ontario, Canada 
DECEMBER 1953 

























announces another new 


| ENGINEERED 
a GRADE 


No other single grade of laminated plastics 
has ever offered a more useful combination of properties: 











@ Lowest moisture absorption @ Dependable continuous 4 
service at temperatures t 
Excellent di ional 
e aay ie aaa as high as 350°F 
@ Good chemical resisting How can you use it? 
@ Great arc resistance ‘ | 
properties Send for your sample today! | 


@ High dielectric strength 










: CTY he h The new Formica FF-33 has more | 
| @ Low loss electrical | , ; | 
; useful electrical and mechanical prop- 
; properties tt ICa ‘ 

} abbas erties than have ever before been com- 
| Pays in Performance ‘ ‘ 
bined in a single grade. Made of a fine 
weave fibreglass cloth and impregnated 
THE FORMICA CO. ‘ : : elec ‘. 
| with a special new resin, FF-33 promises to be one of 
| 4645 Spring Grove Avenue 
, Cincinnati 32, Ohio the most useful and popular grades ever developed by 
l , : ve © » € a¢ Ty > 2c > ¢ ¢ > Tp y 
itiiaak: hid ion qroenily end witha elles | Formica. It has already been tested and approved by 
| tion 6" x 6" x }46" sample of the new Formica FF-33 ; several leading U.S. manufacturers. 
| 
| NAME........... a FF-33 may be the perfect solution to one of your 
e ; bales ug 
| NN eo cy asecs ca eeh gins evens problems, You can see and test it without obligation. 
‘ ' we . < . ° 
. | | Why not send for your sample today? Use convenient 
Noha lit hin cist 0c shaadi ts aeniicanivok , ; ? 
; coupon. 
EE a ious chinennensae ....ZONE... .STATE.. | 
| 
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Heres where Purolator screened out riging costs 


@ Purolator makes oil filters for a prominent auto maker. They’re 
top-notch filters that do a tough job well. Purolator and the car 
manufacturer are both proud of them. 

Not long ago an RB&W “fastener engineer” got loose in the 
Purolator plant—just when company production executives were 
looking for a way to lick rising costs. He noticed that the Purol- 
ator filter was being assembled with a two-piece fastener made 
slowly and laboriously on a screw machine. 

Our man told the Purolator people about RB&W’s batteries 
of cold-forming machines. Purolator wanted to know more. Now 
their filter is assembled with a one-piece RB&W fastener that 
costs far less to make and assemble. 

Chances are you can find a stage in your operations where 
RB&W“ fastener engineering” can help you keep costs in line. As 
a leading manufacturer of all kinds of fasteners, we’re always 
able to recommend and supply the right ones for all your needs. 
Write RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY, 
Port Chester, N. Y. 


RB&W 





EASIER, FASTER ASSEMBLY undercut high costs when Purol- 
ator switched from a two-piece fastener (right) to an 
RB&W-designed cold-formed fastener (left) for its fa- 
mous oil filter. 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plants at: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF. Additional sales offices at: PHILADELPHIA, PITTSBURGH, 
DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Sales agents at: PORTLAND, SEATTLE. Distributors from coast to coast. 
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motor 15-30 hp 


motor 1-10 hp 


ENCLOSED TRI/CLAD ‘55’ MOTORS offer better protection from moisture, dirt, corrosion. 


Modernize your machinery 


Samples of G.E.’s better-protected, more compact motors available now: 
182 and 184 frames available January 1 in quantity. 


Now you can specify General Electric’s new Tri/Clad 
‘55’ motor. It’s designed to better all previous stand- 
ards of motor performance. Here are some of the new 


features: 

TOUGHER INSULATION 
New polyester film slot and phase insulation is 8 
times stronger than ordinary electrical insulation 


materials. 

HIGHER FULL-LOAD SPEEDS 
Tests prove that a new Tri/Clad ‘55’ attains greater 
full-load speed, horsepower for horsepower, than 
most ordinary motors. 


SONANT OPERATION 
New Tri/Clad ‘55’ is ‘‘sound engineered”’ to reduce 
“siren effect,’ bearing rattle, and wind resistance. 
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LIGHTER WEIGHT 
Elimination of waste space between stator and frame 
helps make the new Tri/Clad ‘55’ lighter .. . up to 
33% weight reduction in some ratings. 


SMALLER SIZE 
Smaller over-all motor size (up to 40% in some rat- 
ings) saves you money on shipping, handling, storing, 
installing. 

To order your new motors, contact your nearest 
G-E Apparatus Sales Office or authorized motor agent. 
Or you can send in the coupon at right for three new 
full-colored bulletins on the complete Tri/Clad ‘55’ 
motor line. 
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system; (8) protected end shields; (9) cast-iron construction. | 


DRIPPROOF AND GEAR-MOTORS, completely new inside and out, assure longer motor service life. 
ey 
i$ Es ee ee 
| General Electric Company | 
Apparatus Sales Division, Sec. B668-108 
| Schenectady 5, N. Y. | 
| Please send me the following bulletins: | 
1€ | \/_ for reference purposes | 
[0 X for immediate project 
| 1 GEA-6012 Tri/Clad ‘55’ Enclosed Motors | 
| | [1] GEA-6013 Tri/Clad ‘55’ Dripproof Motors 
t | 0 GEA-6027 Tri/Clad ‘55’ Gear-Motors | 
| CONSULT YOUR SWEETS PRODUCT DESIGN FILE. You'll find | 
B : “everything electric’ for machinery manufacturers in the 
i | General Electric section. | 
st | NAME | 
t. NEW MOTOR DESIGN INCLUDES: (1) polyester film slot, phase i ceueme 
Ww | insulation; (2) press fitted stator punchings; (3) water-shedding | 
5’ | Stator windings; (4) perma-numbered leads; (5) easy-access con- en 
duit box; (6) solid-cast rotor windings; (7) advanced bearing | a STATE : 





TURN PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 
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PACKAGED METALLIC RECTIFIER UNITS 
SATISFY MANY DC MACHINE REQUIREMENTS 


i 





PRECISE SPEED CONTROL on this lorge boring mill is provided by a G-E 
1000-rpm, 50-volt tachometer-generator connected to the feed drive— 
assures optimum milling performance, smooth surface finishes. 




























Specify a compact G-E metallic rectifier for maximum con- 
venience, low installation cost, and minimum user maintenance, 
when you consider using d-c power sources. Each rectifier unit 2 

is a metal-enclosed “‘package,’’ comprised of selenium rectifier G-E tachometer-generator helps 
stacks, insulated transformer and controls. Compact in design, 

they save valuable space, require no special foundation, offer ® ® © 6 
quick and simple installation. For example, the 25-kw unit provide accurate speed indication 
shown above on the left is only 25 x 31 x 65 inches. Ratings 

range from 0.75- to 25-kw (125 and 250 volts d-c) for single Whether you are 
units and up to 300-kw for complete installations. Check 


looking for a voltage 
Bulletin GEA-5658. 


signal or speed in- 


FULL LINE OF PHOTOELECTRIC RELAYS cy ya mn 


machine tool or a 


MEETS WIDE APPLICATION, LASTS LONGER  !2"ge machine oper- 


Versatile G-E photoelectric re- ation, G-E tach- 
lays are easy to install, adjust, ometer - generators 
and maintain. They provide an give accurate, de- 
inexpensive and accurate way to pendable responses. 
count, control, or signal. Sturdy In conjunction with 
construction gives longer service syitable indicating 
life, easier installation. Various instruments, they 
enclosures for specific applica- 





measure rotating 
speeds from1l to 
15,000 rpm as well as linear speeds which can be con- 
verted to rpm. The precise G-E tachometer-generator 
(shown above) gives proper voltage signals to the 
control system. 


tions are available in the line. 
Relay shown here assures 450 
operations per minute. Other 
models from a complete line of 
relays, ranging from simple to 
the highly sensitive units, cover 
up to 600 operations per minute. Each tachometer-generator is self-excited, totally 
For information on the entire line enclosed with ball bearing construction. The over-all 
check Bulletins GEA-3533, GEA- compactness of the unit assures fast, simple installa- 
5920, and GEA-5921. tions. For full information see GEC-1016A. 
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PROVIDE SAFE, CLEAN SURFACE HEAT 


Regardless of the size or shape of your product, G-E calrod 





Simple ACA motor gives your 
machine greater versatility 


heaters wrapped-around, cast-in, or clamped-on, provide con- If you need adjustable speed over a moderate range, 


venient, efficient surface heating. For example, the strip the simplest, least expensive way to get it is with the 
heaters at the left are designed for direct clamping to surfaces General Electric adjustable speed a-c motor. Avail- 
and the insertion heaters at the right for direct insertion into able speed ranges are 3 to 1, 6 to 1, or 20 to 1. By 
drilled holes. G-E calrod heaters are available in a wide variety a mere twist of the dial you get stepless speed adjust- 


EFFICIENT G-E CALROD* HEATERS 


of sizes, shapes, ratings and sheath materials. The Heating 
Specialist in your nearby G-E Apparatus Sales Office is ready 
to help you modernize existing design or develop new processes. 
See Bulletin GEA-5866. 


ment. This new Tri-Clad* Type ACA motor is 
G.E.’s answer to your demands for a truly modern 
adjustable speed induction motor. It operates on 
a-c without any conversion equipment whatsoever. 

There is a G-E adjustable-speed drive to fit your 


particular job. Smooth pre-set speed control and 


NEW G-E MEASURING CATALOG AIDS accurate speed regulation is available from Thy-mo- 


trol* drive; precise speed control with Speed Variator. 


LABORATORY AND PRODUCTION TESTING G-E packaged drives are available from 1/40 to 200 


Bulletin GEA-5334. 


* 


--~ 


concise 80-page master reference 
work describes all General Electric 
testing and measuring devices to 
meet your laboratory and produc- 
tion testing requirements. Products 
included range from simple current 





Available now, this complete and 


General Electric Company, Apparatus Sales Div., Sec. B668-109 
Schenectady 5, New York 

Please send me the following Bulletins: 

a/_ for reference purposes X for immediate projects 


| (0 GEA-3533 Photoelectric Relay (150 [() GEA-5866 Electric Heat 


operations per min.) (1) GEA-5921 Photoelectric Relay (600 
(C0 GEA-5334 Adjustable Speed Drives operations per min.) 


indicators to complete automatic 





oscillographs, from roughness 

re (C0 GEA-5658 Metallic Rectifiers (1) GEC-1016A Measuring Equipment 
scales to the mass spectrometer. = . . | (C0 GEA-5920 Photoelectric Relay (450 and Tachometer-Generator 
Brief descriptions, applications, specifications and prices for operations per min.) 


each product enable you to make a selection quickly and , CONSULT YOUR SWEETS PRODUCT DESIGN FILE. You'll find 


. . " thi lectric” for hiner factur in th r 
easily. See Bulletin GEC-1016A. ae eee ic’ for machinery manufacturers in the General 
*Reg. Trade-mark of General Electric Company. . 
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hp. For full line of Adjustable Speed Drives, check 
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Key Components in Hundreds of 
Applications... 






Arc Welders Industrial Truck 


Bowling Foul Indicators Battery Charging 
Computer Power Supply _— Jet Engine Starters 
Counters Low Voltage Lighting 
Dictating Machines Controls 

Electric Brakes Magnetic Amplifiers 
Electric Clutches Magnetic Memory 


; ; Devices 
Electric Razor Device 


Electroplating 
Elevator Controls 


Elevator Motor 
Operation 


Facsimile Telegraph 
Fast Chargers 
Fence Chargers 


Motor Speed Control 


Motion Picture 
Arc Projectors 


Oscilloscopes 
Portable Radios 
Radio Transmitters 
TV Boosters 


Generator and TV Sets 

Motor Fields Therapeutic Machines 
Guided Missiles U.H.F. Convertors 
Guided Target Planes Voltage Regulators 
Gun Fire Control X-Ray Machines 


Our engineering department will be glad to aid 
you in the solution of your rectification problems. 
Submit your requirements and let us make recom- 
mendations . . . without obligation, of course! See 
our catalog in Sweet’s Product Design file, or write 
us for Bulletin No. EM-3. 


RP 


Seletron and Germanium Division 
RADIO RECEPTOR COMPANY, Inc. 


Since 1922 in Radio and Electronics 


SALES DEPARTMENT: 251 WEST 19TH STREET » NEW YORK 11, N. Y. 
FACTORY: 84 NORTH STH STREET « BROOKLYN 11, N. Y. 
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Camcar COLD-FLC))W 


IS BOLD \WITH BRASS 


Cold-Flow boldness produces . . . a lower cost 
... Superior part . . . for Cinch Mfg. Co., 
Chicago, Illinois. This modern metal-flow technique 
adds to this brass part an increased tensile strength 
and a mirror finish, essential to precise molding. 


Cold-Flow is flexible . . . and its boldness steps out in 
all metals and types of fasteners, frequently incorporating 
desirable features, at the same time lowering the cost. 


If you are buying metal parts in large volume, it will be 
profitable to investigate Cold-Flow. Camcar Cold-Flow 
engineers combine practical imagination — skillful 
tooling — specially built machinery— to far exceed 
usual limits of metal forming. 


Let Camcar engineers examine your fasteners and advise 
what Cold-Flow can do for you. 


Camcar SCREW & MFG. CORP. 
603 EIGHTEENTH AVENUE, ROCKFORD, ILLINOIS 3 
TELEPHONE 5-9451 © TELETYPE RK-8653 SLL 


s Press rts REMOVED 


- MATERIAL COST ALONE........ 
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ifs STILL TO COME. 


Hear anything about a new motor? Well, if you think you have, 

let’s set the record straight . .. What’s New In Motors Is Still 

To Come! 

Westinghouse has been a leader in the designing and manufacturing of motors for 

over 60 years. During these many years, over 20 million dollars has been spent on the 

development of basic lines of induction motors to maintain this leadership. Here are 
the real years of “‘new motors” in the parade of progress: 






1888—THE FIRST A-C MOTOR—THE WESTINGHOUSE TESLA MOTOR 
1926—THE FIRST SEALED SLEEVE BEARINGS—THE WESTINGHOUSE CS MOTOR 


1947—THE FIRST MOTOR WITH PRE-LUBRICATED BEARINGS PLUS A 4 WEIGHT AND SIZE REDUCTION—THE 
WESTINGHOUSE LIFE-LINE MOTOR 


The smaller, lighter Westinghouse Life-Line Motor of 1947 was the last major 


contribution. AND FOR THE NEXT ALL-IMPORTANT STEP AHEAD IN MOTOR 
PROGRESS ... LOOK TO WESTINGHOUSE. 


you can 6e SURE.. ie its Westinghouse 
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Here’s how to 
get exactly the coils you need 


You can get C.T.C. slug tuned coils, 
single layer or pie type windings to 
your exact specifications — military 
or personal — with expert workman- 
ship and correct in every detail as to 
materials and methods. 

C.T.C. coil forms are made of qual- 
ity paper base phenolic or grade L-5 
silicone impregnated ceramic. Mount- 
ing bushings are cadmium plated 
brass; ring type terminals are silver 
plated brass protected by water dip 
lacquer. Terminal retaining collars of 
silicone fibreglas which permit 2 to 4 
terminals, are available on forms des- 
ignated Type C above. Wound units 


COIL FORM SPECIFICATIONS 
Mounting 
Stud Mounte 
Coil Thread Form ©. A. 
Form Meterial Size 0.D. Height 


LST L-5 Ceramic 8-32 He"  '%” 
LS6—L-5 Ceramic 10-32 %"” 2%," 
LSS L-5 Ceramic %-28 Y%" 1%,5" 
LS8 = L-5 Ceramic Ye-28 25% 4" 2542” 
LS7  L-5 Ceramic %-28 Yr” 116” 
LSM Paper Phenolic 8-32 %” 21h,” 
LS3. Paper Phenolic %-28 %” 1%” 
LS4 Paper Phenolic %-28 2” = 


NOTE: Types LS5, LS6, LS7, LS8 have slug locking spring. 


Type LST, available with slug locking spring as type LSTL. 


Type LS4 has fixed lugs — all others have adjustable rina 
terminals. 


$2 


can be coated with resin varnish, wax 
or lacquer. All units are furnished with 
slugs and mounting hardware. 

A table of frequencies and perme- 
abilities relating to the slugs used in 
the coils shown above is contained in 
C.T.C. catalog 400. Send for your 
copy, and ask for prices and specifica- 
tions on the coils you need. Be sure to 
send complete specifications for spe- 
cially wound coils. 

All C.T.C. materials, methods and 
processes meet applicable government 
specifications. Cambridge Thermionic 
Corporation, 453 Concord Avenue, 
Cambridge 38, Mass. West coast man- 
ufacturers contact E. V. Roberts, 
5068 West Washington Blvd., 
Los Angeles, and 988 Market Street, 
San Francisco, California. 
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NEW COIL KIT X2060 for developing 
prototypes and pilot models contains 10 
slug-tuned coils of LS6 size, type C, with 
silicone fibreglas collars. Range: from 2 
Microhenries to 800 Microhenries, each 
coil slightly overlapping next coil in 
scale. Kit includes mounting hardware 
plus chart iisting data of interest to de- 
signer. Coils are color-coded to chart, 
enabling designer to order in quantity 
once specifications 


are determined. ¥ 


CAMBRIDGE THERMIONIC 
CORPORATION 


custom or stand@td.. . the gnaranteed components 
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sain the selid surface 
and you. Sain. all! 


Let the surface do the job, 
with SuVeneer Clad Metal. 
Save the cost of expensive 
copper or brass throughout 
the gauge, when all you need 
is a solid face on one or both 


sides of the strip! 

SuVeneer Clad Metal gives 
you actual copper or brass 
bonded inseparably to a strip 
steel core. The surface is solid, 
rolled metal—not a porous 
plating or coating. 

Fabrication? Easy — by 
any usual method. 





@ CLAD METALS 


: r 4 *% i Let us help you design for new 
uperior C12) economy with SuVeneer Clad 
CORPORATION Metal. Descriptive bulletin 
sent on request. 
‘“ARNEGIE, PENNSYLVANIA 


43.3% of motors without built-in 
protection were burned out. These 
motors had overcurrent protection 
mounted away from the motor — See 
National Electrical Code, Article 430, 
Sections 4321, 4322, 4323. 


Here are the facts—Recent surveys of repaired 
fractional h.p. motors were conducted in motor 
repair shops. 


The motors were in these shops for repairs be- 
cause of burned out windings, worn parts, etc. These 
surveys show that the percentage of motor burnouts 
is very small among KLIXON built-in protected 
motors. (See the graphs above.) 


Note also, that among motors with the built-in 
protector removed or shorted out, the burnout per- 
centages were very high as would be expected because 
these motors were no longer inherently protected. 


34 


8.4% of the motors with 
KLIXON Built-in Protec- 
tion were burned out. 


38.9% of motors with a shorted out 
or removed built-in protector were 
burned out. 


Get the most out of your motors and motor driven 
equipment. Specify “built-in Klixon Protectors’ with 
every motor you buy. The additional cost is exception- 
ally low... pays off in fewer motor burnouts, less 
repairs and replacements. 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
112 FOREST STREET, ATTLEBORO, MASS. 
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Reader Inquiry Facility 
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As a service to readers, postpaid return cards in this 
section are provided for: 


1. Additional information from the manufacturer on 
any product or service described in this issue. 


2. Copies of manufacturer’s literature reviewed in this 
issue. 


3. File copies of available reprints of feature articles 
listed here. 


4. Further data on any product described in 
advertisements in this issue. 


Each item listed on the following page is reviewed in 
this issue, and may be located by the key number which 
appears following the review. Circle the numbers on 
any one of the return cards for the items selected, 

fill in that card completely, and mail. 


To assure that material requested will be properly 
addressed, please use typewriter or legible handwritten 
copy in ink for data required on the card. Reader : 
information must be complete and cards must be mailed 
within 60 days after publication to secure this free 
service. Readers should confine their requests to items 
germane to their responsibilities. 


Prompt service will be facilitated by using these cards, 
but if none remain write the Editor on company letterhead 
listing the items wanted. 
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New Materials and Components 


Klectrical Manufacturing Reader Inquiry 











Numbered titles below correspond to PRODUCT descriptions which appear beginning on page 154, 


Motors Meet New NEMA Sizes 


1 
2 Cam-Switching Relay 

3 Mica-Coated Glass Cloth 

4 Thin Electric Tape 

5 Transistor D-C Power Packs 
6 Feed-Thru Capacitor 

7 Miniature Roller Bearings 
8 Solenoid Operated Valves 

9 Shielded Miniature Bearings 
10 Industrial Rubber Gasket 
11 Miniature Connectors 
12 Motor Package 
13 Beryllium Copper Alloys 
14 Geared Flexible Couplings 
15 8-Pole Rotary Switch 


Manufacturers’ Literature 
Numbered titles below correspond to LITERATURE reviews which appear beginning on page 232. 


61 Synchronous Motor Controls 


62 Motor Brush-Holders 

63 Alnico Grade 7 

64 Ceramics Chart 

65 Clad Metals 

66 Silicone-Based Finishes 

67 Hermetic Sealed Transistors 
68 Fastener Handbook 

69 Deep Drawn Boxes 


70 
71 
72 
73 
74 
75 
76 
77 
78 


Office Machine Motor 
Miniature Panel Meters 
Genelex Z729 Tube 
Pushbutton Time Delay Relay 
Snap Switch 

Plastics Material 

Four-Way Valves 

Surface Thermostat 
Miniature Electric Connector 
Thin-Rolled Alloy 
High-Temperature Terminal 
Mat Switches 

Lamp Swivels 

Low-Capacity Resistor 
Plastics Tubing 


Rigid Polyvinyl Chloride 
Direct-Drive Blowers 
Thermistors 

Mica Review 

Clear Rigid Plastics Sheets 
Low-Level Sound Connectors 
High-Voltage Capacitors 
Metal Weight Calculator 
Transformers, Instruments 


Feature Article Reprints 


114 JIC Standards 

116 Digital Memory Systems 
117 Multi-Function Terminals 
118 Automatic Fabrication 
119 Recording Instruments 
120 Ceramic-Metals 

121 Automation Circuits 
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Numbered titles below correspond to feature article REPRINTS listed beginning on page 250. 


122 Spring Tolerances 

123 Non-Rigid Insulation 

124 Relay Standardization 
125 Printed Circuits 

126 Motor Specification Chart 
127 New Phenolics 

128 Adjustable-Speed Drives 


Products Advertised 


To request further information on any product or service described in advertisements in this issue, write e 
the page number and name of advertiser in space provided under “Advertised Products” on the card. 
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31 New Alnico Alloy 
32 Sine-Cosine Mechanism 
33 Small Frame Motors 

34 Instrument Bearings 

35 Miniature Gearmotor 7 
36 Precision Potentiometer 
37 Class H Wire 

38 Commercial Bearing 

39 Miniature Connector 

40 Miniature Toroidal Coils 
41 Unit-Bearing Motor Fans 
42 High Specific Gravity Alloy 
43 Soldering Pencil 

44 Wire Tension Devices 
45 Low-Ampere Circuit 
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79 Glass-Bonded Mica Parts 
80 Die-Castings 

81 Panel Instruments 

82 Washers, Stampings 
83 Switches 

84 Solenoid Pilot Valve 
85 Insulating Rosin Flax 
86 Electrical Components 
87 Industrial Shears 
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129 Aluminum Casting Alloys |; 
130 Tape-Controlled Machine jj 
131 Voltage and Vibration jf 
132 Thyratron Power Supplies jj 
133 Printed Circuits 
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‘1 Soldering Flux 

Ww Spring Coiler 
“Connector Soldering Machine 

) Terminal Crimper 

Pulse Transformer Kit 

Ball Bearing Torque Tester 


r 
Q Meter 
Volt-Ohm-Microammeter 
| Recording Oscillograph 
ls Insulation Resistance Tester 
ns Generator 


Variable Filter Set 
Peak-to-Peak VTVM 


‘ Frequency Changer 
) Capacitance Test Unit 


Stainless Steel Fastenings 
Side Register Control System 
Controls 

Rigid Plastics Sheets 
Pre-Finished Metals 

Silicone Varnish 

Forgings 

Sealed Miniature Meters 


Magnetic Amplifier Circuits 
©) Control Relay Testing 

o Magnesium Castings 
Printed-Circuit Sources 


Power Factor Measurement 
Solid Lubricants 
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If you need 





MORE DATA ON 
Components, Materials 
est Equipment 


Turn to New Materials and Com. 
ponents on page 154 in this issue 
for complete yet concise reviews 
of the current month’s news, 


FILE COPIES OF 
Manufacturer’s Literature 


Turn to Literature for the Asking 
on page 232 in this issue for factual 
review and evaluation of current 
offerings. 


PERSONAL COPIES OF 
Feature Articles 


Turn to Feature Article Reprints 
listing on page 250 in this issue for 
annotated list of titles currently 
available. 


MORE INFORMATION ON 
Advertised Products 


Leaf through this issue cover te 
cover or refer to Index of Adver- 
tisers on page 390 if company 
name is known. 


then use 
return card 


Circle numbers on card correspond- 
ing to item number given with re- 
view; fill in advertiser's name 

page on which advertisement ap- 
pears. Then, completely fill m 
blanks beside the number bor us 
ing typewriter or legible ink copy, 
and mail before deadline given. 
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TO MAINTAIN CONSTANT OUTPUT VOLTAGE 


REGARDLESS OF LINE OR LOAD CHANGES 


INSTANTANEOUS CORRECTION — as compared with other 


forms of line voltage correction. 


EXCELLENT STABILIZATION and REGULATION — the maximum 
change in output voltage will not exceed . . . + 0.25 of 
1% for any or all variations in operating conditions . . . 
zt 0.1 of 1% for input voltage changes .. . + 0.15 of 
1% for load current changes or load power factor changes 
from lagging 0.5 to leading 0.5. 


MINIMUM WAVEFORM DISTORTION — except under the most 


adverse conditions, distortion is less than 2%. 


WIDER INPUT RANGE — than most competitive types. 95-135 
volts for a nominal of 115 volts and 195 to 255 volts for a 
nominal of 230 volts. 


ADJUSTABLE OUTPUT VOLTAGE — a nominal 115 volt output 
is adjustable from 110 to 120 volts and from 220 to 240 
volts on a 230 volt nominal output. 


INSENSITIVITY TO FREQUENCY CHANGES — but to maintain 
optimum correction characteristics, tolerances should not 
exceed + 10% of the specified frequency. 


rut SUPERIOR ELECTRIC co. SE 


BRISTOL, 


Mamufactiiners of 


POWERSTAT VARIABLE TRANSFORMERS POWERSTAT LIGHT DIMMING EQUIPMENT 
STABILINE AUTOMATIC VOLTAGE REGULATORS VARICELL D-C POWER SUPPLIES 
VOLTBOX A-C POWER SUPPLIES SUPERIOR 5-WAY BINDING POSTS 


CONNECTICUT 
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Designed to meet the most exacting requirements for a-c line voltage 
stabilization, STABILINE Automatic Voltage Regulators type IE are pre- 
cision built . . . subject to the most rigid manufacturing specifications 
but have the important characteristics of circuit simplicity and mechanical 
ruggedness. 


Each STABILINE type IE is checked and rechecked to assure or better the 
published performance characteristics. A STABILINE Automatic Voltage 
Regulator built by The Superior Electric Company is superior in perform- 
ance, design and construction. 


THERE’S A STABILINE TYPE IE TO MEET YOUR NEEDS 


Standard models are available in numerous ratings in capacities up to 5.0 KVA. 
Special types can be application engineered to meet practically any individual 
requirement. 


FOR COMPLETE INFORMATION — use the 
attached coupon to send for your copy of Bulletin 
$351 including engineering and application data. 
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> THE SUPERIOR ELECTRIC COMPANY 

1312 MAE AVENUE, BRISTOL, CONN. P 4 

¢ 

Please send my copy of Bulletin $351. a 
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3 POSITION ; 
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é CO. NAME y 
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Here’s why super-strong one-piece mo 






“Shock resistance and dimensional stability are 
important factors in large circuit breaker housings” 


—ITE CIRCUIT BREAKER CO. 


These circuit breaker parts required complicated 
moldings with high impact resistance and di- 
electric strength. Plaskon Reinforced Alkyd gives 
clean, super-strong molded parts with superior 
electrical properties, high shock and fire resistance 
important to this navy-type circuit breaker. 












“Dimensional stability of Reinforced Alkyd insures 






difficult press fit for bearing in commutator body” 


— BENDIX PACIFIC DIVISION 


This commutator body, molded of Plaskon Reinforced 
Alkyd, must provide a perfect fit for a bearing assembly. 
Reinforced Alkyd’s high dimensional stability provided 
the answer; helped cut costs by eliminating difficult 
fabrication and reducing number of rejects. 


ELECTRICAL MANUFACTURING 


(CUO ALKYD 


are replacing costly, complex parts assemblies 


on ameamenismacersees ainsmaimaiae 


With increasing frequency, electronics manu- 
facturers are turning to Plaskon Alkyd rein- 
forced with glass fibers. They insist upon its 
rugged strength, its high arc resistance. 

And they demand the lowered production 
cost which results when many individual 
parts and operations are consolidated through 
use of one-piece Plaskon Reinforced Alkyd 
moldings. 

Manufacturers who have replaced other 
materials with Plaskon Reinforced Alkyd 


molding compound, credit it with the follow- 
ing advantages: — 


@ One-piece moldings reduce assembly and 
fabrication costs; also eliminate many drilling, 
grinding, tapping and other machining costs. 

@ Can be molded to close tolerances in complex 
shapes. 

@ Provides rigid and dimensionally stable set- 
ting for metal inserts, where required. 

@ Super-strong. Moldings retain high strength 
even in thin sections. 

@ Cures rapidly at moderate pressures. 

@ Molds readily on conventional equipment. 

@ High arc resistance. 

@ High dimensional stability. 

@ High heat and shock resistance. 


Why not consult with us on possible simplifi- 
cation and improvement of your product by 
using Reinforced Alkyd one-piece moldings 
in place of multiple parts assemblies—particu- 
larly if you require strong parts with excellent 
electrical insulating properties. Write, today, 
for complete information to Barrett Division, 
Dept. 7123. 


BARRETT DIVISION 


Wied | ALLIED CHEMICAL & DYE CORPORATION 
hemo! | 2112 SYLVAN AVENUE, TOLEDO 6, OHIO 


District Offices: Boston « Greensboro, N. C. 
Chicago = ¢ = Cincinnati ° Cleveland 
Detroit .« Los Angeles 








“Eliminated 140 production operations with Plaskon Alkyd” 


— WESTINGHOUSE ELECTRIC CORPORATION 


This centralized electrical control panel, molded of Plaskon 
Reinforced Alkyd, eliminated assembly of 140 separate parts. 
This complex panel must isolate electrical parts from each 
other; must withstand rough treatment in maintenance oper- 
ations. Plaskon Alkyd, reinforced with glass fibers, provided the 
necessary high arc resistance, heat resistance and impact 
strength. The panel’s “‘finished look”’ is a decided improvement. 


es x 
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“Two-inch threaded section, molded with 
ease, using Plaskon Reinforced Alkyd” 


—B/W CONTROLLER CORPORATION 


This one-piece electrode holder 
features a 2” threaded section 


. s transfer molded of Plaskon 
Philadelphia « St. Louis « Washington, D.C. Alkyd reinforced with glass 
Manufacturers of Molding Compounds, e A 3. C 


Resin Glues, Coating Resins 





fibers. Clean molding character- 


. “y teeter istics plus superior electrical 
ed ee ee REINFORCED ALKYD properties make Plaskon Rein- 
Phenolic and Polyester Resins ; 

ie forced Alkyd a natural choice 

The Barrett Company, Ltd. (Resins) for this application. 

Canadian Industries, Ltd. 
(Molding Compounds) 
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MAKING GOOD CONTACTS 
IS IMPORTANT ...... 


| 
ie 
WY 


AN INDUSTRY 
THAT SERVES 
INDUSTRIES 


eee SELECTING RIGHT CONTACTS 
IS IMPORTANT, TOO! 


In manufacturing electrical contacts, there is a multi- 
tude of metallurgical, electrical and mechanical details. 
If any one of these details is slighted, serious contact 
trouble may result. That is why Fansteel has developed 
a plant-wide system of quality control which begins 


with the very ores from which metals are made. 


Then, there is the matter of selecting the right contact 
material and contact design for a given device, and the 
matter of assembling the contact to its support. These, 
too, are small details of great impor- 
tance. The practical thing to do, of 
course, is to consult with Fansteel on 
all these details of material, design 
and assembly, and thus be sure your 
electrical contacts are right. Fansteel 
Metallurgical Corporation, North Ask for our booklet, 


“Fansteel Electrical Contacts 


Chicago, Illinois, U.S.A. —Engineering Information” 


Kansteel . 


ELECTRICAL CONTACTS 
AND ELECTRICAL CONTACT ASSEMBLIES 
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up the dangerous Amazon.. 






1k” 





It's because Macallen goes after the best Mica that 
it sends its men into the jungles of Brazil . . . yes, and to 
far-off India and Korea . . . even to the sub-Arctic reaches 
of Canada, wherever the best Mica is to be found. Some- 
times it must be brought out by pack train, by bullock 
| cart or river barge, as down the treacherous Amazon. 
Whatever the trouble or risk, it's worth it. 


For Mica is the one natural insulating material, com- 
bining high dielectric properties and high resistance to 
| heat to a degree unequalled by any man-made product. 
And Macallen engineers, backed by Macallen's sixty 
years’ experience as Mica Headquarters, know best how 
to select, shape and form it ready for assembly. Why 
not consult them regarding your insulation problems? 
| Inquiries invited. 


+ Seana - 


~ 


when you think of MICA ...think of MACALLEN 


ver a ee eee ric MACALLEN COMPANY 






ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE BAY ROAD, NEWMARKET, N. H. 


CHICAGO: 565 W. WASHINGTON BLVD. « CLEVELAND: 1231 SUPERIOR AVE. 
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Here’s How the Revolutionary 





‘one T MING’ 


provides a superior spindle drive, at lower cost, on 


@ 


NEW BRITAIN’S SINGLE SPINDLE AUTOMATIC 


Daesicyzns of some of America’s 
finest machine tools are among the 
most enthusiastic users of the 
Gilmer ‘“Timing”’ Belt Drive. 
With many, its unique combina- 
tion of features has made it 
a ‘“‘must’’ on all new model 
designs! 

One example is New Britain’s 
Model 126 Single Spindle Auto- 
matic Bar Machine. Newest of a 
proud line of automatic machine 
tools, its spindle is driven by a 4’’- 
wide ““Timing”’ Belt. Power is pro- 
vided through a variable speed 





control by a 15 hp motor at 
1750 rpm. 

Compactness of the ‘“Timing”’ 
Belt Drive is emphasized by the 
fact that the driving and driven 
pulleys, mounted on 9!4"’ centers, 
are approximately 414”’ and 9” 
in diameter. 

Before the advent of the ‘“Tim- 
ing’ Belt Drive, a train of 3 
precision gears would have been 
employed to drive the spindle. 
However, according to the design 
engineer, the ‘“Timing”’ Belt Drive 
is definitely preferred because it: 


@ Drives the spindle at a constant 
angular velocity, without slippage or 
backlash—very important in precision 
threading operations. 


@ Delivers maximum power to spindle. 


@ Eliminates need for lubricating and 
housing the drive. 


@ Is quieter, smoother and vibrationless 
in operation. 


@ All things considered, is least expensive. 
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BELT DRIVE 


Industry’s New Power-Transmitting Medium 


Sweeps away design restrictions 


In one application after another, 
*“Timing”’ Belt Drives have enabled 
machine designers to achieve basic 
engineering improvements—or to 
design entirely new machines— 
that were previously either imprac- 
tical or impossible! For never be- 
fore has there been a positive drive 
that combined all these desirable 
characteristics: 


@ Requires no lubrication, no housings 
or lubricant guards. 


e@ Maintains precise synchronization 
(“timing”) between shafts. 


e Provides speed ratios as high as 15 
to 1 in a single step. 


e@ Operates satisfactorily at speeds 
from inches per hour to 15,000 fpm. 


e Permits use of very small diameter 
pulleys for ultra-compact drives. 


@ Hasnearly 100% mechanical efficiency. 


© Needs no initial tension. Lighter bear- 
ing loads permit lighter bearings. 


e@ Does not stretch or lengthen with 
use; requires no take-up. 


e Can be designed for zero backlash. 


e Capacity ranges from 1/100 to 300 
horsepower. 


These are but a few of the unique 
features of this amazing tooth-grip 
belt drive that is already in suc- 
cessful use on hundreds of thou- 
sands of machines. Consult your 
local NYB&P Distributor—or 
write direct for the new 76-page 
Gilmer “Timing” Belt Standard 
Drive Manual listing hundreds of 
drives now available promptly from 
stock. Address Gilmer ‘Timing’ 
Belt Division of New York Belting 
and Packing Co., 1 Market Street, 
Passaic, N. J. or phone PRescott 
7-6940. 








NEW YORK BELTING & PACKING CO. 1Market St., Passaic, N. J. 


America’s Oldest Manufacturer of Industrial Rubber Products 
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M-R-C BALL BEARINGS | 


Complete Range of Types for Electric Motors | 


| yi! 
aC 
\ 


A 


Super-Conrad Super-Conrad Super-Conrad Super-Conrad Single- 
Deep-Groove Type Single-Shielded Double-Shielded Shielded with Snap Ring 


Super-Conrad Super-Conrad Cartridge Type Cartridge Type 
Single-Sealed Double-Sealed Double-Shielded Double-Sealed 


Super-Conrad Super-Conrad Radial Type R 
with Felt Seal Felt Seal and Shield Seal and Shield Maximum-Capacity 


MARLIN - ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN, N.Y. 
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j ASCO makes small motors (1/500 to 1/8 


h.p..) Most of them are shaded pole induction 
motors—in 2-pole, 4-pole, and 6-pole speeds. 
Advanced designs in today’s Fasco shaded pole 
motors give them new versatility, offer compact, 
inexpensive power for applications undreamed of 
only a few years ago. 

Fasco makes good shaded pole motors—at 
prices that are right. The added value you get from 


Small motors and 
blowers for industry 





You want 
all three... 


When you're looking for the best motor for your 
product, you're really looking for three things: 


a good motor: 


designed right, carefully made of the 
right materials, and tested—so that per- 
formance and lifespan are known facts. 


a good price: 


as a component part, the motor must be 
available at a cost that allows your 
product to compete in the market. 


a good fit: 


whether your most important need is 
dependability, efficiency, or durability—or 
the best possible combination of all 
three—the motor must be carefully spec- 
ified, tested in actual use, and proved. 


Fasco is painstaking study of your application, 
and careful adaptation of a motor to match your 
needs. You're certain to get this added value 
because we insist on this preliminary service—to 
make sure you get the best. 

If you have a product that needs the right 
motor, we'll be glad to study the problem with 
you—in your plant or our laboratories, or both. 
It takes time, so write now. 


ASCO 


INDUSTRIES, INC. 


ROCHESTER 2, NEW YORK 
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STOP ~ 
YOUR CONTACT TROUBLES 
aa a eee 





Spectrograph equipment in the Mallory Contact Engineering Laboratory for 
analyzing the composition of metals and alloys used in electrical contacts. 


To A Concentration of .0001% 


Mallory quality control includes spectrographic 

















analysis of contact metals and alloys. 





At Mallory, performance and long life for = Mallory is equipped with complete labo- 


the contacts in your products start in the ratory, engineering and production facili- 
si ‘ter sive fast ac ate answers tc e ° ° 
sitometer give fast accurate answers to th —from simple button or rivet contacts to 
composition of metals and alloys. . 
, complex contact assemblies. 
This equipment is used regularly in pro- 
. ; : Mallory engineers have had years of expe- 
duction quality control as well as in new , : 


material development and trouble shoot- = ™"©e ™ the design and production of over 


ing. It is a positive means of identifying 9000 different types of contacts and | 
any contamination or impurity that might contact assemblies. We are ready for | 
reduce contact efficiency. your call. 





W 
+ Y 2 PR MALLORY &CO inc 
Expect more... Get more from MALLorY 
- f 
In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry Street. Toronto 15, Ontario , 
Electrical Contacts and Contact Assemblies 7 
















* PR. MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors « Switches © Television Tuners © Vibrators 
é A L LO i Electrochemical—Capacitors « Rectifiers * Mercury Batteries 


Metallurgical —Contacts * Special Metals and Ceramics* Welding Materials 


Be ee ee ee ae Se ee eee oe ee ee 
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REFRASIL 
HAS ALL 3! 


Write or call your nearest {Ca D 7) representative: 


EASTERN MIDWEST 
Fred W. Muhlenfeid Burnie L. Weddle 
6659 Loch Hill Road 3219 West 29th St 
Baltimore 12, Md. Indianapolis 22, Ind 
Valley 5-3135 Hickory 8685 


SOUTHWEST 
Marshall Morris 
3513 South Drive 
Fort Worth, Texas 

Webster 2965 


Represented in Canada by RAILWAY & POWER ENGINEERING CORP 


i | 
H. |. THOMPSON FIBER GLASS CO. 


Formerly The H. | 


Thompson C 
1733 Cordova St., Los Angeles 7, Calif. 
CCM at Cem oe 
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When you specify textile sleeving for critical electrical applications, make 
certain that it can withstand temperatures up to 2000°F. Refrasil Sleev- 
ing performs under such extremely high temperatures! Be sure that your 
Sleeving is of high silica content, chemically stable, unaffected by ordinary 
acids, and resistant to fire. Refrasil Sleeving has all of these features! If 
your electrical insulation must perform under extremely high temperature 
or in a corrosive atmosphere, you can depend on Refrasil Sleeving to 
deliver the protection you need! 


For HITCO engineering counsel without obligation, and free sample of 
Refrasil Sleeving, address inquiries to Mr. B. E. Williams, H. I. Thomp- 
son Fiber Glass Co., 1733 Cordova Street, Los Angeles 7, California. 


REFRASIL is available in a variety of physical forms: 


BULK FIBER BATT CLOTH CORDAGE SLEEVING 









Having the RIGHT CONNECTIONS 
is a big help! 





Hel ipot ’ ... first in precision potentiometers ... makes sure 
that, in every Helipot, you do have the right connections. No 
presstire-type connections are used in any Helipot. Tap connec- 
tions are spot-welded by a Helipot-developed process, and other 
electrical connections are soldered ... they all stay put! 


The spot welding process is a particularly interesting one.., 
and more important, it offers a very real advantage to users of 
Helipot precision potentiometers. Skilled workers, using bin- 
ocular microscopes, employ a new technique in spot welding the 
very fine electrical connections. This technique assures that tap 
connections are attached to a single turn only of the resistance 
wire, rather than to several adjacent turns as is usually the case 
with the conventional method. Thus the high resolution, so im- 
portant to the proper functioning of a precision potentiometer, 
is not reduced, and none of the wire turns adjacent to the one 
tapped are shorted out. 


The spot welding process offers the further advantage of 
providing the strongest possible type of connections . . . vibration 
proof, shock proof, corrosion proof, unaffected by temperature 
and humidity changes. And to cap the climax, the new process 
is efficient and economical... another example of the Helipot 
policy offering the lowest price consistent with the high quality 
you expect in Helipot products. 

For information about Helipot’s complete line of precision 


potentiometers, call your nearest Helipot representative 
or write direct! 


*T.M. Reg. U.S. Pat. Off. 


WRITE FOR YOUR COPY! 


Your copy of the HELIPOT 
Slide Rule is now ready. This 
handy pocket slide rule will 
prove its usefulness day 
after day. Ohms Law Form- 
ulae and handy temperature 
conversion thermometer 
make it doubly valuable. 
Please write for it on your 


$.L. #1218. 


o dvion ot BECKMAN INSTRUMENTS, INC. 
SOUTH PASADENA, CALIFORNIA 


PLANTS AT SOUTH PASADENA, CALIFORNIA & MOUNTAINSIDE, NEW JERSEY 
ENGINEERING REPRESENTATIVES tN PRINCIPAL CITIES 


Helipof first in precision potentiometers 


company letterhead. Ask for 


Rene weceeneserrenmtcasincias 
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Magnet Wire — all types, shapes and sizes. 
Apparatus, Transformer and Motor Leads — 


Battery and Starter Cables 
TV Camera Cables 
HF Coaxial Cables 


M1 CYE0K General Cable 


Heavy Duty Portable 





electrical appliances and apparatus, General Cable 
offers a complete line of SUPER SERVICE portable cords 
and cables... for use as part of finished products... 

for in-plant operations ... for outside use with heavy duty 


portable equipment such as mine shovels. 


Check these features 


@ FLEXIBLE and extra flexible conductors 
of stranded copper. 


@ HIGH GRADE RUBBER INSULATION. 


®@ TOUGH, HEAVY DUTY, abrasion and flame resistant, neoprene 
jacket reinforced. 


®@ AVAILABLE in single, two, three and four conductors. 


General Cable’s SUPER SERVICE is ideal for lighting, control 
and machine tool leads to bussways and for small tools. 
It is broadly used with portable welding equipment, for mining, 
construction and other heavy portable equipment. 600 Volt 
SUPER SERVICE portable cords and cables where applicable 
are marked P-110-BM indicating approval by the Pennsylvania 
Dept. of Mines and listing by the U. S. Bureau of Mines. 


For complete information and fast, dependable service call 
or see your nearest General Cable office or write direct. 


Cords and Cables 


m FOR FINISHED PRODUCTS 





Winictis. Cisse aga ee 
coon 


FOR IN-PLANT OPERAT: 


Other General Cable Products for Electrical Manufacturers include: 


Paper, VC, Rubber or Plastic Insulated 


Asbestos VC and all asbestos wires and cables 
Electronic, Automotive and Aircraft hook-up 
and connection Wires and Cables 
Microphone Wires and Cables 
TV Lead-in Wire (UHF and HF) 
Fixture Wire Machine Tool Wiring 


— all types 
Elevator Control Cables 
Reactor Cables 


SUPER SERVICE | 


Rubber and plastic insulated wires and cables 


SAFETY m.i. WIRING SYSTEMS (Pyrotenax) ® 


Ignition and Oil Burner Wires and Cables 
...and other types. 


GENERAL 


DECEMBER 1953 


& 


CABLE 


Executive Offices: 420 Lexington Avenue, New York 17, N. Y. + Sales Offices in Principal Cities of the United States 
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DEATH 


OF A SALESMAN 












IT SHOULD 
HAVE BEEN WIRED WITH 





RocKBESTOS 


PERMANENTLY-INSULATED WIRE 

















A dead wire is a dead salesman. 
Permanently-insulated Rockbestos Wires 
never drop dead on the job. 





Built to take heat, steam, grease and many other 
destructive elements . . . Rockbestos hi-dielectric tape and ) p< 
felted asbestos walls are the toughest yet devised. 


Experience proves they give peak performance for the life 









of appliances . . . keep customers sold on your brand. If you're 
not using Rockbestos now, write for the full 


“service-saving,” “greater-protection” story, today ) 


San Cee : 
ROCKBESCE: . 
PRODUCTS CORPORATION SQUatM TN I Mech) seilathi 


NEW YORK « CLEVELAND « DETROIT « CHICAGO 
PITTSBURGH « ST. LOUIS « LOS ANGELES 
OAKLAND, CALIFORNIA « NEW ORLEANS « SEATTLE 
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i GROUNDING SHEATH CONNECTORS 
aon aulartuaes for shielded or coaxial conductors 
<€ » 
NOW... 


a 











T & B compression-type Grounding Sheath 
Connectors. In 7 bright, permanent colors according 

to size, they eliminate production line confusion — 

provide at-a-glance size identification . . . easy selection 
from bulk bins . . . and an immediate visual check on 
whether the right fitting size was used. Coding also helps 
make sure fittings are properly compressed — various sized 
nests in installing tool are color-coded to match. 


Investigate these new color-coded T & B Grounding Sheath 
Connectors for production line termination of all types of 
shielded or coaxial conductors used in AF, RF or UHF 
applications — they'll solve grounding problems neatly and 
uniformly ...in less time. 


ow Color-coding adds another “plus” for users of 
( On) g p 


Completed 
Connection 


Simply slip inner sleeve under conductor braid — ends are 
already chamfered to prevent possible abrasion. Add ground 
lead and slip on outer sleeve. Compress with T & B installing 
tool and the job is done. 


ee en eee eS 


T & B Grounding Sheath connectors can be supplied for 
conductors .058 to .297" in diameter . .. are also available with 
integral terminal tongues. 


pe eees « «© «© «© « Miwwyr eee ee ee ee ‘a ok oe er ee oe veer fe oo ek ee i eo osteo ee ¢€6&8@: 88688 6 Oe 


|) «+. and don’t forget — T & B Sta-kon® terminals 
f for mechanically-strong, electrically- 
sound power circuit connections. 
Just slide over conductor and compress with T & B stak- 
ing tool for a permanent, low resistance joint. Available in 
a wide variety of tongue styles for conductors #22 to 
250 MCM. Self-insulated Sta-kons can be supplied for use 
where leads are crowded or overlapped. 


| OL 2 free somple [pital dit 
Set Ped tele! =~ THE THOMAS & BETTS CO. 


Une Tee 2 
| ing ... we're sure they'll . INCORPORATED 





28 Butler Street, Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P. Q., Canada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 


convince you of T & B’s 
engineering leadership. 
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Temperature Range 
Capacity 

Type of Action 
Differential 

Rate of Response 
Integrity of Calibration 
Multiple Circuit Control 
Ep anes ebay 


Ambient Compensation 


Wilcolator TEMPERATURE CONTROLLING DEVICES 


THE WILCOLATOR COMPANY, ELIZABETH, NEW JERSEY © WILCOLATOR (CANADA) LTD., TORONTO 14, CANADA 
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AVIATION? 








INDUSTRIAL? 





AUTOMOTIVE? 
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FRACTIONAL hp? 





Speer makes them all... | 


in over 100 grades! 


Don’t let the wrong brush ruin the performance of a 
good product. The right brush is a Speer brush — 
application-tested in our laboratories and on the job to 
give you: 

| 1. EVEN WEAR 

2. IMPROVED COMMUTATION 

3. REDUCED VIBRATION 

4. LONGER BRUSH LIFE 

| 


Speer makes carbon-graphite, graphite, electro-gra- 
phitic and metal-graphite brushes in over 100 different 
grades to meet your application requirements. Types 


A Speer application-tested 
| brush for every use: 
motors « ignition systems « power plants 
generators * rotary convertors 
power tools « starters « subways 
accounting machines + windshield wipers 
Diesel locomotives » household appliances 
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range from jet-engine starter brushes to brushes for 
Diesel-electric locomotives—from brushes for portable 
power tools and household appliances to brushes for 
power plants and subway systems. 


Whatever your specifications —rectangular or round 
brushes . . . beveled, concave or convex . . . tamped, 
riveted or bolted shunts . . . standard, flag or pressed 
tube terminals—Speer’s specialists can help you achieve 
top brush performance. When you need brushes, 
try Speer. 


Write today for complete information. 





St. Marys, Pa. 


Divisions: Speer Resistor + Jeffers Electronics 
International Graphite & Electrode 
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FA 1034A—18 CIRCUITS 
From .5 AMP to 3 AMP 

28 VOC to 115 VAC, 0-1000 CPs 
Range 150 KC to 400 MC 
Hermetically sealed 





FA 782—12 CIRCUITS 
From .1 AMP to 15 AMP : 
28 VDC to 115 VAC, 400 CPS | 
Range 150 KC to 150 MC . 
Hermetically sealed 






FA 905—10 CIRCUITS 
From 4 MA to 5 AMPS 






28 VDC te 600 VDC ' 
Range 150 KC to 400 MC i ~ nals 
Hermetically sealed f FA 959—15 CIRCUITS — 
i FA 512—7 CIRCUITS From 800 MA to 5 AMP 
& From 100 MA to 5 AMP 115 VAC, 400 CPS 
C 100 VDC to 115 VAC Range 150 KC to 400 MC 
i Hermetically sealed Hermetically sealed 
a 










a 
' Representative multi-section, high attenuation, hermetically sealed R.F. Interference Filters 
i for space saving, simple installation and light weight applications. 
& 
a T ; , 
t HE newest types of Interference-Free Radar, Inter- and production of RF interference filters to make 


ference-Free Radio Transmitters, Interference-Free | YOUR products noise-free. 

Receivers, Interference-Free Motor-Generator Sets, the Filtron Company is a complete en tesertan ond 
Interference-Free Inverters, Interference-Free Aircraft, = manufactu ring Sead sation - at pi . aaiee ps > 
Interference-Free Electronic Systems and numerous development of special filter types: subminiatures, 
other “restricted” equipments incorporate FILTERS — high attenuation, completely hermetically sealed, 


BY FILTRON. high altitude, high temperature and wide-band 
Our complete engineering and manufacturing organiza- —_— multi-section units. Today we are producing more 
tion is devoted exclusively to the research, design _ filters than ever before. 





ENGINEERING: FILTRON'S highly specialized filter en- MANUF ACTURING:FILTRON'S modern production facilities 
gineers will discuss, test, and design RF filters to make’ your comprise the following departments: Capacitor Manufacturing 
products “‘noise-free’’. They will meet with you at your Division * Coil Winding Division * Tool and Die Depart- 
plant, or in our own shielded laboratories. ments * Environmental Test Department * Metal Drawing, 


Fabricating and Stamping Departments. 


a 
J 
a 
f 
a 
é 
a 
a 
éf 
f 
f 
f 
f 
’ 
& 
g 
: TEST & DEVELOPMENT: FILTRON'’S test and development 
a 
a 
f 


facilities are equipped with ALL interference-measuring and WHEN YOU HAVE A RF FILTER PROBLEM, CONSULT 
test equipment, in strict accordance with all Military FILTRON—THE MOST DEPENDABLE NAME IN RF INTER- 
Specifications. FERENCE FILTERS. 

k SALES REPRESENTATIVES 








G. S. Marshall Co., Pasadena, Cal. ¢ Roy J. Magnuson, Chicago, III. © Massey Associates, Inc., Narbeth, Pa., Washington, 
D. C. © Holliday-Hathaway, Cambridge, Mass., Canaan, Conn., New York, N. Y., Great Neck, N. Y., Rochester, N. Y., 
Binghamton, N. Y., Wood-Ridge, N. J. 


INTERFERENCE FREE 


means 
FILTERED 
by 


An inquiry on your company letterhead will receive prompt attention. 


7 LTR Ce CO., INC.* FLUSHING, LONG ISLAND, NEW YORK 


LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS 
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What you should know about 
Corning High-Temperature 
Film-Type Resistors 











| Manufacturers and electronic designers look- 
ing for a resistor which has unusually high 
electrical stability and the ability to withstand 
high ambient and high operating temperatures 
will find Corning Type S Resistors offer many 
advantages. Mass produced to close tolerances, 
Type S High Temperature Resistors have a 
normal resistance tolerance of 2%. 


Resistors give you: 


Excellent high temperature characteristics—These 
resistors will operate at ambient temperatures up to 


Specifications—Corning Type S Resistors 


° — Power SIZE RESISTANCE 
200°C.—have an unusually low temperature coefficient Min. Max. 
; Rating Length Diameter talus es 
of resistance. ohms) (ohms) 


| 
| 
| 
Corning Type S$ 
| 
| 


10 10,000 
Remarkable stability—The resistive element of "6" % 10 40,000 
Corning Type S Resistors is so stable it can be cycled 2hi6" ‘oe 20__100,000 
from near absolute zero to red heat without impairing 

its electrical properties. 
Superior high frequency characteristics—The thin 
| film insures inherent stability and provides excellent 


high frequency characteristics. 


| Rugged construction—The new film material makes 

integral contact with the heat-resistant base to form a 
tough bond. Fired-in silver bands afford low resistance, 
low noise termination. 


Space saving—Since they operate at higher power 
| levels, Corning Type S Resistors afford important 
space savings. 





=_—_—eoeoewee en ans ee ne ee ee a a es  ——- -ee ee e 


“ 
CORNING GLASS WORKS, Dept. E-12, Corning, N. Y.| 


CORNING GLASS WORKS 


Please send me information on: 


| 
| 

er | | 

New Products Division | [J Corning Type S Resistors, (J) Corning Type N Resistors, ([] Corntng Load Resistors | 

Connuieg meant aeseaich iit Ghd . RS oo cas : bess WON eipincti on 

| Company........... geeks wiadeviebmede-nicibies oso can ahem aide, ae eae te - | 

| cio cts cesses chcas either hadcbipcaeies Delian dptsis abies oassaailmemmiacok ania c era Zone........ State...... ne 

itil aie ale ai 
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“SCOTCH 29 takes the heat 
on arc-welder rotors 


Miller Electric Manufacturing Co., Appleton, 
Wis., wanted an electrical tape with a special pres- 
sure-sensitive adhesive—an adhesive that would 
withstand operating temperatures of arc-welder 
rotors without “‘throwing”’ at high speed. 

We recommended ‘“‘Scotch” Electrical Tape No. 
29—a strong cotton-backed tape with thermoset- 
ting adhesive. They tried it and it worked. 

We'll welcome an opportunity to give you the 
same helpful service on your electrical tape require- 
ments. You see, we manufacture more pressure- 


The term “Scotch” and the plaid design are registered trademarks for the more than 300 pressure- 
sensitive adhesive tapes made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn.—also 
makers of “‘Scotch’’ Sound Recording Tape, ‘“‘Underseal’’ Rubberized Coating, ‘‘Scotchlite’”’ Re- 


sensitive tapes than any other supplier in the world. 
There is a ‘‘Scotch’’ Electrical Tape for every in- 
sulating need. That’s how we can give the right tape 
for your specific needs—a tape that does the job 
better, in less time, at less cost. It pays to specify 
“Scotch” Brand. 

And to make certain you get the right “‘Scotch”’ 
Brand Electrical Tape, we’d like to help you. Write 
Minnesota Mining & Mfg. Co., Electrical Tape 
Service Department, St. Paul 6, Minnesota. You'll 
receive immediate attention. 


SCOTCH 


BRAND 


ELECTRICAL 
TAPES 


flective Sheeting, ‘“‘“Safety-Walk’”’ Non-slip Surfacing, ‘““3M’”’ Abrasives, ‘“3M’’ Adhesives. General 
Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont., Can. 
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) SMALL PARTS PLAY A BIG ae 
| IN PRECISION INSTRUMENTS 


| The Ward Leonard Electric Company’s New 
) Plunger Potentiometer-Type Rheostat, illustrated at 

the right, uses a sliding contact made of one of Ney’s 
| Precious Metal Alloys. 


The J. M. Ney Company has developed a number 
of precious metal alloys which are fabricated into 
| contacts, wipers, brushes, slip rings, commutator seg- Paliney #7* Slider 
| ments, and similar components for use in electrical instruments. These 
) Ney Precious Metal Alloys have just about ideal physical and electrical 
properties, high resistance to tarnish, and are unaffected by most corro- 
sive atmospheres. Consult the Ney Engineering Department for help in 
selecting the right Ney Precious Metal Alloy which will improve and 
prolong the life and accuracy of your instruments. 


* Reg. trade-mark 





Specialists in Precious Metal Metallurgy Since 1812 


( o What process means 
uniformity in glass yarns and 
fabrics for superior quality glass- 
plastics products? 


poe It’s Electronic-Extrusion—the 


advanced process for glass fiber manufacture 


ISNYS3SA 
THE J. M. NEY COMPANY e 371 Elm Street, Hartford 1, Conn. 


—developed, patented and used exclusively 
by Glass Fibers Inc. 


This 8-page booklet will give you the ‘‘what”’ 
and the “why” on VITRON Glass Fiber 
Yarn from raw glass batch to finished pack- 
age. The new glass fiber nomenclature, prop- 
erty tables, synthetic fiber comparison 
charts are all here too. 
Glass Fibers, Inc. | 
Dept. EIM-352, 1810 Madison Ave. 
Toledo 2, Ohio 
Please send me your 8-page booklet 
on Vitron Glass Fiber Yarns. 
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Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

Insulation and Wires, Inc., = " 
ney Ave., Fort Wayne 6, T Swin 

National Carbon Co., Div., Union Carbide 
& Carbon a da 30 East 42nd, New 
York 17, N. Y¥. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. ; @ 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, Ohio 
United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

























































































































MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS e EQUIPMENT e FINISHES 


BRUSH HOLDERS. See Holders 
Commutator Brush. 


Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTUR- gr occenedl ses inaddiies euib Shido 





; ; : : : : COMPOSITION. See Plastics-Cust 

ING and which are used in the design, engineering and manufacture of electrically operated FIBRE. See Fibre Nuleantzed om 

. 2 . ae ° . 2 . See Glass, Technical. 
machines, appliances and equipment—a monthly service to readers and advertisers. Always con HERMETIC SEAL. See Seals and 
sult latest issue. Expanded data may be secured from advertisements. Publisher will supply any atte ae 

iti ; . oh 3 : . PORCELAIN. See Ceramics. 
additional information which is available, upon request. Address—John A. Campbell, Director, SURRER. Sco Mabter Meaker 
Reader Service. Products. 
BUTTONS and CLIPS, SNAP 
FASTENER 





Cuyahoga Spring Co., 10251 Berea Rd 
Cleveland 2, Ohio 


ACTUATORS, BALL-SCREW New Departure Div. of General Motors BIMETALS. See Thermostatic Bimetals 

Cleveland Pneumatic Tool Co., Dept. H-11, Corp.. Bristol, Conn. CABINETS, SHEET METAL (Boxes, 
3781 E. 77th, Cleveland 5, Ohio New Hampshire Ball Bearings, Inc., 74 BITS, SCREW and BOLT. See Socket Cans, Chassis, Housings, Panels, Racks, 

Micro Circle, Peterborough. N. H Serew Keys and Wrenches. Tanks). 

eee U. S. Gasket Co., Camden 1, N. J ihe shies ‘ite ye Co., 125 N. Main, Brock- 

Armstrong Cork Co., 7112 Ingersol, Lan- . zo aeaee 
sabner. a. : gersol, “An- BEARINGS, BALL and ROLLER ide Tilia theta te aia Geuder Paeschke & Frey Co., 1525 W. St. 

Bakelite Co.. A Division of Union Carbide (Radial and Thrust) i ce — Paul Ave., Milwaukee 1, Wis 
& Carbon Corp., Dept. SF-20, 30 E. 42 Fafnir Bearing Co., New Britain, Conn. Heldor Mfg. Co., Div. of Heldor Bushing 
St., New York 17, N. Y. Hoover Ball & Bearing Co., Ann Arbor, BLOCKS, PILLOW & Terminal Co., Inc., 225 Belleville 

Durez, Plastics & Chemicals, Inc.. 1312 _ Mich. Suslais Messtien in. ‘Sins Matiete Ave. Biomite 3. J. 

x akk Ra., N. ‘Tonawands, N. Y. New Departure Diy. of General Motors ~‘ earing Co., New Britain, Conn. _ & me eietaing Oe. 3123 
oppers ne. emical Div., Dept. Yorp.. Bristol, Conn. ; , were ana -” 
EM-123, Pittsburgh 19, Pa. Nice Ball Bearing Co., 30th & Hunting OLSON S. SERMIMAL.. Ree ee. See Overly-Hautz Co. 11500 Madison Ave., 

Minnesota Mining & Mfg. Co., St. Paul _ Park Ave., Philadelphia, Pa. 7 Cleveland 2, Ohio | 
6, Minn Timken Roller Bearing Co., 1835 Dueber pigwers. s Tegeiler. Wiese b.. Sie ce BA. De 

Sauereisen’ Cements Co., 1045 N. Canal. Ave., 8. W. Canton 6, Ohio . See Fans and Blowers troit 6. Mich. (Terminal & pull bores) 

tsbu a. 

Van Cleef Bros., Inc., 7800 Woodlawn, BEARINGS & BUSHINGS. BOLTS. See Fasteners. CABLE. See Wire & Cable 
— LUBRICANT-RETAINING BOXES, METAL. See Cabinets, Sheet 

ALUMINUM. See also Castings. Amplex Div., Chrysler Corp.. Dept. E Metal. Jaks Pore CABLE ASSEMBI.IES and HARNESSES. 


6501 Harper, Detroit 31, Mich. See Harnesses & Assemblies, Wire. 
Federated Metals Div., American apciies Bound —_ a Less Bearing Co., Bound BOXES and CRATES, WIREBOUND. See 


& Refining Co.. 120 Bway, N.Y. 5, N.Y. Brook . oi > 4 ; Je 3 
Revere Copper & Brass. Inc., 230 Park Graphite Metallizing Corp.. 1059 Nepper- also Containers, Packaging and Shipping. is VARNISHED. See Fabrics 


Ave., New York 17, N. Y. han Ave., Yonkers 38, N. Y. (Oilless. —_ ae Co., 1877 Miner St., Des 
Self-lubricating) _ Plaines, : 
AMMETERS. See Instruments. Johnson Bronze Co., 570 S& Mill. New National Metal Edge Box Co., 1212 Cal- CAPACITORS 
Castle, Pa. lowhill, Philadelphia 23, Pa. Aerovox Corp., Wilkor Div., 2882 Detroit 
ANODES, PLATING Moraine Products Div. of General Motors oh ee See Ps Co., os ee So I “ 
,, Corp., Dayton, Ohio . 21 Place, Chicago 8, Ill Aircraft-Marine ucts, Inc., 2100 Pax- 
Baker Cate 1s eUrY 20, Conn. Radio Gores, Inc., Dept. EM 1153 S, 9540 ton, Harrisburg, | Pa. aria 
‘ Tulley Ave., Oak Lawn, Ill. BRAKES. Benoine. See Benders — ae, 255 Grant Ave., Bast New 
Inited States Graphite Co., 1621 Holland rake and Shears ar d 
Chase Brass & Copper Co.. Waterbury 20, Saginaw, Mich. : Pare Cornell-Dubilier Electric Corp., Dept 
rie iiien ht iets ee BRAKES, MAGNETIC H-113. South Plainfield, N. J. 
Electro-Chemicals Dept.. Wilmington 9%, BEARINGS & BUSHINGS, METAL Dings Brakes, Inc., 4713 W. Electric Ave. Comming Glass Works. Dent. EM-12, Corn: 
Del. (Brass, Bronze, Steel, ete.) Milwaukee 46, Wis. pnt FS. ee ae eae 
Federated Metals Div.. American Smelting Amplex Div., Chrysler Corp., Dept. E, Dynamatic Corp., Sub. of Eaton Mfg. Co., SS ee : 
& Refining Co.. 120 Bway, N.Y. 5. N.Y. _ 6501 Harper, Detroit 31, Mich. _, Kenosha. Wis. oak tae ta Gente Oe 
General Plate Div., Metals & Controls Bound Brook O1- less Rearing Co., Bound Stearns Magnetic, Inc., 642 S. 28th, Mil- "Safes Walls > ag 
Corn., 412 Forest, Attleboro. Mass Brook. N. J. jwaukee 46, Wis. Insulation and Wires, 1 1535 1 Swi 
(Silver, Gold) Chase Brass & Copper Co., Waterbury 20, Warner Electric Brake & Clutch Co., Dept Scat ie ae ican A: ane — 
Handy & Harman. 82 Fulton. New York Conn. EM, Beloit, Wis. suaneh "Gn e F502. Second Ave 
38, N. ¥. (Gold and Silver) Federal-Mogul Corp., 11062 Shoemaker, “S.W., Waseca, Minn. { 
Hussey & Co., ©. G.. Pittsburgh 19, Pa. Detroit 13, Mich. BRASS, BRONZE and COPPER Mallory & Co., Inc., P. R., Indianapolis 
"a ae oo. ee Gee. FS Mill, New All. Commercial Forms 6, Ind Es ee 
mase 5, Ee. IE. Castle, Pa (For Wire, See Wire and Cable, Bare) Master Appliance Mfg. Co., Fourth & 
—— Goor & a p.. 230 Park = Co., Inc., P. R., Indianapolis American Brass Company, Waterbury 20. Ontario,, Racine, Wis. 
- 2 » IN. . > s . ~ 9 7 
Seymour Manufacturing Co., Seymour, Moraine Products Div. of General Motors Conn. (Also Tobin Brense, Chromium — Copestess. Bae., S511 W. 
Conn. Gore. Dayton. Obie Copper and Selenium Copper Alloys) Chicago 47, Nl. Bt: 
Wellman Bronze & Aluminum Co. 12800 United States Graphite Co., 1612 Holland “Pinished. Brass” and” et Mex oe —— 
ve., Cleveland < o Saginaw, Mich. Strip) Sprague Electric Co., 307 Marshall, North 
Bristol Brass Corp., Bristol, Conn. Adams. Mass 
ageaeres, SisEvens. See Sleeving and BEARINGS ene BUSHINGS, Chase Brass & Copper Co., Waterbury 20, Stackpole Carbon Ce. = Marys ee. . 
4 ° - Yonn. Stupako eramic & Mfg ‘o., Latrobe 
: Chemtc Driver Co., W 
BALANCING MACHINES ae ae Gee we. ee ae. ™ 
See Vibration Test Machine National Carbon Co.. Div. Union Carbide Federated Metals Div., American Smelting CARBON AND GRAPHITE: (Contacts 
& Carbon Corp., 30 FE. 42nd. New York & Refining Co., 120 B’way. N.Y. 5, N.Y Electrodes Anodes, Bearings, Discs, 
BALLS, BEARING Tv i. ¥. Hussey & Co.. C. G., Pittsburgh is- Pa Piles, Plates, Plungers, Rings, Seals 
Abbott Ball Co., 60 Railroad Place. Hart- National Vulcanized Fibre Co., Wilming- Tisco Copper Tube & "Products, Inec., 5745 etc.) 
ford 10. Conn. ton 99, Del. Mariemont Ave., Cincinnati 27, Ohio Becker Brothers Carbon Co., 3450 S. 52nd 
Hartford Steel Ball Co., Hartford 6, Conn. Radio Cores. ine. Devt EM i 53S, 9540 eee, Tubing) i ie ‘> “tien On oe en 
Hoover Ball ulley Ave., awn, : Johnson Bronze Co., 570 8. ill, New — ealliet; 3 y : 
Mich. & Bearing Co., Ann Arbor, Ryerson & Son, Inc., Joseph T., Chicago. pense, Pa. a Graphite Metatitas Corp. ad Nepper 
Strom Steel Bal 850 § il. evere Copper & Brass. Inc., 230 Park y : nie Tn 
Cicero 50, = Co., 1850 S. 54th Ave., Soewidine Fibre Co., Inc., Tonawanda, Ave., New York 17, N. Y. Netional Carbon Co., Div. Unies Cue 
BATTERIES, DRY Westinghouxe Electric Corp. Gateway BRAZING ALLOYS, SILVER Speer Carbon Co. St. Marys, Pa 
Mallory & Cv. P._R., Indiananolis #. Ind. Pittsburgh 22, Pa. ments Av@- Raker & Co., Inc., 118 Astor, Newark 5. Stackpole Carbon Co.. St. Marys, Pa. 
National Carbon Co. Div. Union Carhide . _ , N. J United States Graphite Co., 1621 Holland, 
& [Carhon Corp., 30 Fast 42nd. New BEARINGS FLEXIBLE (Rubber-backed) ““Gonn \ “OPP Oa. eeneay Bs: ee 
ok 17. N.Y. Lord Mfg Co., Erie, Pa General Plate Div. Metals and Controls  GasTINGS, ALUMINUM and 
orp.. 12 orest, Attleboro, Mass ’ 
priate CLIMEHATORS BELLS Handy & Harman, 82 Fulton, New York Bases bs re 
See Power Supply Units, Rectifier. Signal Engineering & Mfg. Co., 154 W. een I a cians eS eal —_ neg ess Bearing 
BEAD CHAINS 4. New York 11. N. ¥. aeaay, Providence 5, RT. . Litemetal Diecast, ine. 1985 Wildwood 
q Y a 4 > ve., ackson q cn. 
Bead Chain Mfg. Co., 13 Mountain Grove, BELT DRIVES. See Drives, Belt. ag ee ME. eens = nits Bietel Oo... ite, Me 
Bridgeport 5, Conn. Ney Co.. J. M.. 371 Elm, Mrartford 1 Permold Co., 820 W. Liberty, Medina, 
BEARINGS. BAB BENDERS, BRAKE & SHEARS Conn — weed : Licht Metele 
BITT O’Neil-Irwin Mfg. Co., 309 8th Ave., empeen mets, Tae. Soe 
Johnson Bronze Co., 570 S. Mill, New Lake City, Minn. (Die-Less Duplicat- er: ae San Bronze & Copper; Div.. 2269 Ashland Rd., Cleveland 8. 
Castle, Pa. ing) alten Phosphor Dronze Co., 12800 
Moraine Products Div. of G Richards Co.. A., 906 N. Pitcher, Wellman Bronze & Aluminum ‘s, 
Dayton. Ohio ‘and. Motors, hemi so Mich. BRUSH CAPS Shaker Blvd., Cleveland 20, Ohio 


Ryerson & Son, Inc., Joseph T.. Chicago, Ryerson & Son, Inc., Joseph T., Chicago. Trinle ‘“‘M’’ Flectronents Div., Midwest 
Ti. Til. Molding & Mfg. Co.. 4630 W. Fullerton CASTINGS, BRASS, BRONZE, COPPER 


Ave.. Chicago 39, TI. . ., Bound 
BEARINGS, BALL (Miniature) BERYLLIUM COPPER (Rod, Strip, ; rand Souk O-lae Baas Ce 
Hoover Ball & Bearing Co., Ann Arbor, _ Tube, Wire) SEUONTS: COEREN, SHAPUETE. Johnson’ Bronze Co., 570 S. Mill, New 
Mich. Beryllium Corp., Reins, bey 7 Castle, Pa. 
Tandis & Gyr, Inc., 45 W. 45th, New Mallory & Co., Inc., P. , Indianapolis Becker Brothers Carbon Co., 3450 S. 52nd Mallory & Co., Inc., P. R., Indianapolis 
Y $6, N. Y. 6, Ind. Ave., Cicero 50, Ml. 6, Ind. 


— gS —_+ 








To communicate with any manufacturer whose name appears in this issue use READER INQUIRY FACILITY, page 245. 
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: ACOUSTIC DEVICES INSTRUMENTS ‘. 
: ie, Wake Geteate Coneeehe ey Illustrated at left are just a few of the , 
: many varied types of applications , 
where General Magnetic Alnico Mag- i 

. nets have proved superior to all others. 
. Thousands of other applications arealso  ° 
, ideally suited for GM Alnico. If yours is  ° 
, a NEW application, we'd especially like ° 
e MOTORS, to hear about it. Let us prove how our ° 
° CONTROLS ' GENERATORS, MAGNETOS many years of working with Alnico ex- * 
paReheey Size Reduction clusively can be put to work for you. 
. Complete design, manufacture, and e« 
e quality control. e 
+ e 
{ WRITE FOR LATEST BULLETIN , 
, GENERAL : 
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connote, ileal MAGNETIC Corp. - 

ity, Quali ae aie se 

ry 10007 ERWIN, DETROIT 34 — 
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| COPPER TUBE AND PRODUCTS, INC. 


5745 MARIEMONT AVE. © CINCINNATI 27, OHIO 
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Out where mud roads are rutted knee deep, where men live in 
shell craters and where there are no handy service shops to repair 
and adjust electronic equipment, you'll find Acme Electric trans- 
formers performing their jobs on a variety of Military Equipment. 
Acme Electric transformers, built to MIL-T-27 specifications, have all 
the inherent features of precision craftsmanship with tests and 
inspections at each stage of production plus individual performance 
testing for each completed unit. If this is the kind of production 
you need, get in touch with Acme Electric. 




















































OIL BURNER 
IGNITION 
TRANSFORMERS 


The Acme Electric Oil 
Burner Ignition trans- 
former is designed to 
provide dependable 
safe performance. 
10,000 volts, 23 mili- 
ampere secondary. 


REFRIGERATOR 
TRANSFORMERS 


These transformers were 
designed to be used in con- 
junction with standard single 
phase, 60 cycle motors and 
equipment to be installed 
where only a 50 cycle electrical 
supply is available. For further 
details write for bulletin. 


ACME ELECTRIC CORPORATION 
3512 WATER ST. CUBA, N.Y. 


IN CANADA: ACME ELECTRIC CORPORATION, LTD. 
50 North Line Rd. © Toronto, Ont., Canada 














Wellman Bronze & Aluminum Co., 
Shaker Blvd., Cleveland 20, Ohio 


CASTINGS, DIE 


Doehler-Jarvis Corp., Sub. of National 
Lead Co., Toledo 1, Ohio 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc) 
Gries Reproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y. (Zine) 
Hoover Co., Die Castings Div., North 
Canton, Ohio 

Litemetal Diecast, Inc., 1935 Wildwood 
Ave., Jackson, Mich. 

Madison-Kipp Corp., 214 Waubesa Ave., 


Madison 10. Wis 
New Jersey Zinc Co., 160 Front, New 
» = (Zine Die Casting 


York 7, 
Alloys) 

Parker White-Metal Co., Erie, Pa., (Alu- 
minum & Zinc) 

Stewart Die Casting Div., Stewart Warner 
Corp., 4535 W. Fullerton Ave., Chicago 


39, Tl. 
Thompson Products, Inc., Light Metals 


Div., 2269 Ashland Rd., Cleveland 3 
Ohio 


CASTINGS, GRAY 
Electric Auto-Lite Co 


12806 


IRON 
Toledo 1, Ohio 


CASTINGS, INVESTMENT 


Alloy Precision Castings Co,, E. 45th & 
Hamilton Ave., Cleveland 14, Ohio 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y¥. (Nickel and Alloys) 

Thompson Products, Inc., Light Metals 
Div.. 2269 Ashland Rd., Cleveland 3. 
Ohh 


CATHODE RAY TUBES. See Tubes 


Cathode Ray 


CEMENT. CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y 


CEMENT, INSULATING AND SEALING 


Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., Dept. SF-20, 30 
E. 42nd, New York 17, N. Y. 

Communication Products Co., Inc., Marl 
boro, Monmouth County, N. J. 

du Pont de Nemours & Co., Inc., Fin- 
ishes Dept., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 1312 
Walck Rd., N. Tonawanda, N r 

General Electric Co Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Titanium Alloy Mfg. Co Div. of Na 
tional Lead Co., Niagara Falls, N. Y¥ 

Van Cleef Bros Ine 7800 Woedlawn 
Chicago 19, Ill 

Zophar Mills, Inc 117 26th. Brooklyn 32 
ee: 


CERAMICS 
Standard & Special Electrical 
Porcelains (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelair (BE) 
Steatite (Lava) (F) 
Titanates (G) 
Cement - Asbestos (H) 
Ferrites (I) 
Akron Porcelain Co 2725 Cory Ave 


Akron 14, Ohio (AB 
Americar Lava Corp 
Tenn. (ADEFG) 


Chattanooga 


Ceramic Specialties Co 1444 W 6th 
East Liverpool, Ohio ABCF) 
Illinois Electric Porcelain (C« P.O. Box 


°72, Macomb. Tl. (AB) 
Knox Porcelain Corp Knoxville 1, Tenn 


(ABC) 
Louthan Mfg. Ce East Liverpool, Ohio 
(ABDEF) 


Mvyealex Corp. of America. 30 Rockefeller 
Plaza New York 20 N Z (Glass 
bonded Mica 

New Jersey Porcelain Co., New York Ave 
& Plum, Trenton 5, N. J. (ABE) 


Pass & Seymour Inc Solvay Station 
Syracuse 9. N. Y AF’) 

Porcelain Product Inc Parkersburg 
W. Va. (ABC) 


Rostone Corp 123 S. Earle Ave Lafay 
ette, Ind. (H) 


Square D Co., 6060 Rivard. Detroit 11 
Mich. (A) 
Stackpole Carbon Co St. Marys, Pa 


Star Porcelain Co 41 
Trenton 9, N. J ABF) 
Steward Mfg. Co DM 3603 Jerome 
Ave.. Chattanooga. Tenn. (DEFGI) 
Stupakoff Ceramic & Mfg. Co Latrobe 
Pa. (ABEF) 

Titanium Allov Mfc. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. (EG) 
Universal Clay Products Co 1540 FE 
Ist, Sandusky, Ohio (A 


Muirhead Ave., 


CHAINS, BEAD. See 


Bead Chains 
CHAMBERS, TEST 
Tenney Engineering, Inc Dept. AA, 26 


Avenue B, Newark 5. N. J. (Controlled 
Atmospheric) 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 
Wis. 


Crouse-Hinds Co., Syracuse 1, N. Y. 
Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y 


Milwaukee 1 











General Electric Co., Apparai 
nolt.. Schenectady 5, N. a 
einemann ectric -» 99 Pl " 
Pyle Nati 5 c a 
e-National Co., 1388 N. Kostn 
Chicago 51, Til. oom. 
cer Thermostat Div. of Metals @ 
inane Corp., 112 Forest, Attleboro 
ass. n 
Square D Co., 4041 N. Richards, Milway- 
m4 =~ Wis. za . Ce 
estinghouse ectric rp.. Gate 
Center, Bldg. No. 3, 401 Liberty oa 
Pittsburgh 22, Pa. . 


CLAMPS & CLIPS, SUPPORT 

Augat Brothers, Inc., 31 Perry Ave., At- 
tleboro, Mass. 

Commercial Plastics Co, 2806 W. North 
Ave., Chicago 47, NL 

Weckesser Ca, 5256 N. Avondale Ave., 
Chicago 30, Tl. 


CLAMPS, GROUND & TEST 

Burndy Engineering Co., Inc., Norwalk 
Conn. 

Ilsco Copper Tube & Products Co., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

a? Mfg. Co., H. B., Battle Creek, 

en. 

Thomas & Betts Co., Inc., 
Elizabeth 1, N. J. 

CLEANING COMPOUNDS, METAL 

Sapper Bs. Inc., 117 26th, Brooklyn 32, 


28 Butler, 


CLIPS, SNAP. See Rings, 
Snap 


CLOTH, INSULATING. See Fabrics, In 
sulating 


CLOTH, TRACING. See Tracing Cloth 
Film & Paper 


CLUTCHES 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. (Magnetic) 

Hilliard Corp., 106 W. 4th, Elmira, N.Y 

Mercury Clutch Div., Automatic Steel 
Products, Inc., Canton 6, Ohio 

Stearns Magnetic Inc., 642 S. 28th, Mil 
waukee 46, Wisc 

Vickers Electric Div., Vickers, Inc., 1808 
Locust, St. Louis 3, Mo. (Magnetic) 

Warner Electric Brake & Clutch Co., Dept 
EM, Belcit, Wis. (Magnetic) 


COAXIAL CABLE. See Wire and Cable 
Insulated 


COIL CORES AND FORMS 

Alden Products Co., 125 N. Main, Brock 
ton 64, Mass 

Cambridge Thermionic Corp., 453 Con 
cord, Cambridge 38, Mass 

Cleveland Container Co., 6201 
Ave., Cleveland 2, Ohio 


Retainer & 


Barbertor 


Continental-Diamond Fibre Co., Newark 
13, Del 
Gries Beechwood 


Reproducer Corp., 149 

Ave., New Rochelle, N. Y 

Mycalex Corp. of America, 30 Rockefeller 
Plaza, New York 20, N ; 

Paramount Paper Tube Corp., 612 Lafa 
yette, Fort Wayne 2, Ind 

Precision Paper Tube Co., 203° Ww 
Charleston, Chicago 47, Il 

Radio Cores Inc., Dept EM 115 Ss 
9540 Tulley Ave Oak Lawn. Ill 

Stackpole Carbon Co., St Marys, Pa 
(Screw-type, Molded Iron) 
Stone Paper Tube Co Inc 
Franklin. N.E., Washington 17, D.C 

U. S. Gasket Co., Camden 1, N. J 


900-922 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave New 
Haven 14, Conn 

Cambridge Thermionic Corp., 453 
Cambridge 3%, Mass 

Corning Glass Works, Dept 


Concord 


EM-12. ¢ 


ing, N. Y. (Glass Inductance) 

Coto-Coil Co Inc 63 Pavillion Ave., 
Providence 5, R. I 

Dano Electrie Co 93 Main, Winsted 
Conn 

Delta Electronics, Inc 759 Green, Brook 
lyn 22, N. ¥ 


Electric Auto-Lite Co., Port Huron, Mich 

Federal Telephone and Radio Corp., 199 
Kingsland Rd Clifton, N 

Five Star Co., Plants Place, Plantsville 
Conn 

General Electric Co., Apparatus Sales 
Div Schenectady 5, N. Y 

Gries Reproducer Corp 
Ave New Rochelle, N Y 
Nylon) 

Hi Spex Mfg. Co., 319 Schuyler Ave 
Kearny, N. J 

Jones Motorola Corp., 

Master Appliance Mfg. Co 
tario, Racine, Wis 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J 

Raytheon Mfg. Co. Equipment Sales Div 
Dept. 6270-EM, Waltham 54, Mass 


149 Beechwood 
, (Molded 


Stamford, Conn 
Fourth & On 


Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Stonite Coil Corp Route N« 2 Yard 
ville. N. J 


Wheeler Insulated Wire Co Ine 1102 
Hast Aurora, Waterbury 20, Conn 


COIL WINDING MACHINES 

Cosa Corp., 405 Lexington Ave., 
17, N. ¥ 

Driver Co., Wilbur B., 
Ave., Newark 4, N. J. z 
Insulation and Wires, Inc 1535 1 Swin 
ney Ave., Fort Wayne 6, Ind ; 

Universal Winding Co., P.O. Box 1601, 
Providence 1, R. 


New York 


150 Riverside 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 
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> THE HEART OF THE cor i 


: --- 1S IN THE BOBBIN 
mili Toy SUT :9) hs 


The quality of your finished coil and 
the efficiency of its performance for the par- 

ticular purpose and conditions for which it was designed depends 
on many factors. In almost all of these the bobbin plays an 
extremely important part. It must fit the exacting requirements 
of critical winding and core construction, afford maximum 
insulation and resistance to moisture, and have sufficient 
strength (combined with minimum weight) to provide long 
service life. That is why PRECISION Coil Bobbins are con- 
structed with utmost care, using only the finest materials, and 
are finished within the highly critical limits of your most 
exacting specifications. 


Core furnished in an infinite variety of sizes and shapes. 
Flanges cut to any specification, plain or fitted with leads, 
slots or holes for terminal wires; embossed or recessed to 
fit all types of mountings. Send in your specifications for a 
sample and prove to yourself the superior workmanship embodied 
in PRECISION Bobbins. No Obligation. 


Ask for new Arbor List 
of over 2000 sizes 


| 
) 
Tk 
























ec 






cena ORRIN ca 


Thi eee eT TT Tt tr ee 





Also Mfrs. of Precision Paper Tubes 


SENSITIVE = 


STRIPPERS 


; ti 
: _ da » 
( we, AND CUTTERS 


e Clean Cutting 





e Precision Stripping 
e Fast Working 


e Easy Operating 





THE NEW SERIES 100 RELAY 


. -¢ The Wenco §S-15 Simplex wire stripper employs 
| (He rmetically Sealed) a unique patented oscillating blade principle assur- 
: () ; : ing a complete and clean job of stripping insulation. 

ne of the greatest challenges in the field of elec- : ; ; . 6 
tronics is the designing of components small enough and This stripper will accommodate wire up to 7/1 


diameter, stripping insulation without scratching, 


rugged enough for today’s and tomorrow's “miracle” ma- marring or damaging wires in any way by a simple 


| chines and equipment. quick withdrawal of the wire through the blades. 
The engineers of the Signal Engineering & Mfg. Co., al- It is indispensable for stripping parallel wire, 

ways alert to this challenge, now offer the new Series 100 heater cord and outer jacket on service cord. 
Miniature Relay which is among the smallest and most sen- The Model S-15 is the simplest operating produc- 

| sitive of the double-pole type. It maintains high precision tion wire stripper on the market. ails 

' under varying conditions and is ideally suited to such equip- Send sample wires and have your stripping prob- 
ment as military guided missile controls which must with- lems engineered by Wenco. 

stand extremes of shock, vibration, and temperature. ~ Ask for your copy of new bulletin. 

Write now for Bulletin SR— 2 Write for Dealership Plan 


|, Eacinoering SIGNAL 


TOOLS © DES S&S SIAMPINGS © SPADE BOLTS 
: 28 cas ENGINEERING © MFG. CO , CHICAG 22,1LLINOIS 
in Principal Cities. ar ay ae RENE Cn Det Pm EG VVSG WEST RUSDARH STESETC 7 5m 
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AGA product announcement 
in as many months. 
Next month, watch for 
eT Tmill emt tire) 
development 


of even more interest 





Compact, 
hermetically 
sealed 


AGASTAT 


trademark 


TIME DELAY RELAYS 


23" square, 4” high. 
Weighs 1.2 Ibs. 


The SF AGASTAT is a solenoid operated, pneumatically-con- 
trolled time delay relay. It is hermetically sealed in an enclosure 
only 2% inches square by 4 inches high. It weighs only 1.2 pounds. 

Originally developed for aircraft use, the SF is ideal wherever 
control devices must operate in wet, corrosive, dusty or explosive 
atmospheres, and for applications involving shock, vibration or 
acceleration. It is not affected by freezing temperatures. Time 
delay range from approximately 30 milliseconds to more than one 
minute. Completely adjustable throughout this range. 


Write for details and application engineering assistance. 
Address Dept. A-10-123 


Elastic Stop Nut Corporation 
of America 


1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing. 


DIVISION 








COMMUTATORS 


Electro Tec Corp., So. Hackensack, N. J. 


General Box Co., 1877 Miner, Des Platnes 
Ill F 








; nor st Rathborne Hair and Ridgeway Bor ¢ 
Insulation and Wires, Inc.. 1535 I Swin- > ; ‘hies x Co., 
ney Ave., Fort Wayne 6, Ind 1440 W. 21 Place, Chicago 8, Ill. 
Kirkwood Commutator Co., 1345 Carnegie 


Ave., Cleveland 15, Ohio 


CONTRACT MANUFACTURING 


Nippert Electric Products Co., 1759 W. Qhase Brass & Copper C r “s 
Mound, Box 1903, Columbus 16, Ohio es Se ee 
Triple ““M’’ Electronents Div., Midwest Geuder, Paeschke & Frey Co., 1525 Ww 


Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, III. 
Westinghouse Electric 
Center, Bidg. No. 3, 
Pittsburgh 22, Pa. 


Corp., Gateway 
401 Liberty Ave., 


COMMUTATOR SAWS and SLITTERS 


Ideal Industries, Ine., 1008 Park Ave., 
Sycamore, Ill. 
COMPOUNDS, SEALING. See Cement 


Insulating & Sealing; also Waxes and 


Compounds. 


Master 


Ave., Milwaukee 3, 
Appliance Mfg. Co., 
Ontario, Racine, Wis 


St. Paul Wis, 


Fourth & 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. 2nd, Milwav- 
kee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 70th 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Clark Controller Co., 1146 E. 152nd4 
Cleveland 10, Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y, 


COMPOUNDS, VARNISH. Sex 
Compounds and Resins. 


Varnishes 


COMPRESSORS & PUMPS, AIR & 
VACUUM 


Gast Manufacturing Corp., 100 Minkley 
Benton Harbor, Mich. 

Thompson Products, Inc., Accessories Div., 
2355 Euclid Ave Cleveland 17, Ohio 
(Air-Turbine) 

CONDENSERS. See Capacitors 


CONDUIT FITTINGS 


Crouse-Hinds Co., Syracuse 1, N. ¥ 
Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. 
Simplet Electric Co., 
Chicago 51, Ill. 


3600 Potomac Ave., 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 
Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 
American Brass Co., 
Buggie, Inc.. H. H., 
Burndy Engineering 
Conn 
Cannon 
L-118 
Calif 
Crouse-Hinds Co., Syracuse 1 
DeJur- Amsco Corp., 45-01 
Bivd., Long Island City 1, N 
Erico Products, Inc., 2070 E 
Cleveland 3, Ohio 


Waterbury 20, Conn 
Toledo 4, Ohio 
Co., Inc., Norwalk, 


Development Co., 
Los Angele 


Electric 


Dept 
3209 Humboldt 1 


N. ¥ 
Northern 


Y 
61st P., 


General Electric Co., Construction Mate 
rials Div.. Bridgeport 2, Conn 

Ideal Industries, Inc 1008 Park Ave., 
Sycamore, Til 

Iisco Copper Tube & Products. Inc., 5745 
Mariemont Ave., Cincinnat! 27, @hio 

Johnson Co., E. F 202 Second Ave., 
S.W.. Waseca, Minn. 

Joy Manufacturing Co... Henry W. Oliver 


Bldg 2 
Krueger & Hudepohl, 
cinnati 2, Ohio 


Pittsburgh 22, Pa. 
Walsh Bidg.. Cin- 


Pass & Seymour Inc Solvay Station, 
Syracuse 9, N. ¥ 

I’vle-National Co,. 1388 N. Kostner Ave., 
Chicago 51, 

Revere Corp. of America, Wallingford 2 
Conn 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Scintilla Magneto Div Bendix Aviation 
Corp.. Sidney, N. ¥ 

Sherman Mfg. Co... H. B., Battle Creek, 
Mich 

Soreng Products Cerp., 9551 Soreng Ave., 
Schiller Park. Tl 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J 

Van Cleef Bros Inc., 7800 Woodlawn, 


Chicago 19, TI 


CONTACTORS., MAGNETIC. Relays 


& Contactors. 


See 


CONTACTS and CONTACT POINTS 
Baker & Co., Inc., 113 Astor, Newark 5 
N. 2 


Brainin Co., C. S., 318 Washington, Mt 


Vernon, N 

Fansteel Metallurgical Corp., North Chi 
cago, Ill 

General Plate Div., Metals and Controls 
Corp 112 Forest, Attleboro. Mass 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 


Graphite Metallizing Corp., 1059 Nepper 


han Ave., Yonkers 3. N. Y. 
Mallory & Co.. Inc., P. R. Indianapolis 
6 Ind 
Ney Co. J. M., 371 Elm, Hartford 1, 
Conn 


Stackpole Carbon Co., St. Marys, Pa 


Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 5, Ohio 
CONTACTS, CARBON. See Carbon and 
Graphite. 

CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, Wire- 
bound. 


American Partition Corp., 3043 N. 84th, 
Milwaukee 10, Wis. 
Bradley Industries, 1650-58 N. 
Ave.. Chicago 47, Ill, 
Inc., Robert, 155 E. 


Damen 
New 


Mo 


Gair Co., 
York 17, N. : 
Gaylord Container Corp., St. 


44th, 


Louis 2, 


Furnas Electric Co., 


1024 McKee, Batavia, 


General Electric Co., Apparatus Sale: 
Div., Schenectady 5, N. Y 

Raytheon Mfg. Co., Equipment Sales Diy., 
Dept. 6270-EM, Waltham 54, Mass. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo 

Ward Leonard Electric Co., 34 South 
Mt. Vernon, N. Y. 

CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 

CONTROLS, PHOTOELECTRIC. 
See Photoelectric Cells and Tubes 


CONTROLS, PRESSURE and TEMPER. 


ATURE. See 
Thermostats 


also Relays, Switches 


Acro Manufacturing Co., Columbus 16 
Ohio 

Allen-Bradley Co., 1316 8S. 2nd, Mil- 
waukee 4, Wis. 


American General Thermostat Corp., 2064 


Bronx, New York 60, 
Assembly Products, Inc., Chagrin Falls 
88, Ohio 

Barber-Colman (« Dept. 6. 1403 Rock 
Rockford, Tl 

Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 
Fdison, Inc. 


Thomas A., Instrument Diy. 
Dept. 53 F 


West Orange, N 


Fenwal Inc 112 Pleasant, Ashland 
Mass. 
General Electric 


Co., Apparatus Sales 
5, Y 


Div., Schenectady | he A 
Mercoid Corp., 4227 W. Belmont Ave 
Chicago 41, Ill 


Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood, Pa 
Spencer Thermostat Div. of Metals & Cor 
trols Corp., 112 Forest, Attleboro, Mass 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis. 

TAGliabue Instruments Div., Weston Elec 
trical Instrument Corp., 614 Freyling 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., Fair Lawn, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, IL 


CONTROLS, REMOTE. See Push Buttor 
Stations; Relays and Contactors 
Switches 

CONTROLS, SERVO. See 


Servomechar 


ism 
COPPER. See Brass, Bronze and Copper 
COPPER, BERYLLIUM. See Beryllium 
Copper 


CORD and TWINE, ARMATURE and 
COIL 


Insulation and Wires, In 1635 1 Swir 
ney Ave Fort Wayne 6, Ind 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1. N. Y 


Mitchell-Rand Insulation Co., Ine., 5) 


Murray, New York 7, N. Y¥ 

Varflex Sales Co., Inc., 309 N. Jay, Rome 
N. cs 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

CORD, INSULATED. See Wire and 
Cable, Insulated 


CORD, RESISTANCE LINE. See Resist 


ance Line Cords 

CORD SETS 

Alden Products Co., 125 N. Main, Brock 
ton 64, Mass 

Belden Mfg. Co 4633 W. Van Buren 


Chicago 44, IIL 


Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 
Electric Auto-Lite Co., Toledo 1, Ohio 


Essex Wire Corp., Fort Wayne 6, Ind 


General Electric Co., Construction Mate 
rials Div Bridgeport 2, Conn 

Insulation and Wires, Inc 1535 1 Swin 
ney Ave Fort Wayne 6, Ind 

Joy Manufacturing Co., Henry W. Olivet 
Bidg.. Pittsburgh 22, Pa 

Phalo Plastics Corp., Commercial & Fos 


ter, Worcester, Mass 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Royal Electric Co., Inc., 

Runzel Cord & Wire Co., 
rose Ave., Chicago 41, Ill 


Pawtucket, R. I 
4723-31 Mont- 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 
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Precision & Uniformity 
in the Ball uth... — 


The Armored Heart!* [ieee 























Abbott Carbon Steel Bearing Balls meet Industry's most 
rigid requirements. Each is a model of precision, unsur- 
passed for sphericity, size tolerance, depth of case and 
other essentials of fine carbon steel bearing balls. 
Equally important, Abbott Balls are known to thousands | 
of users for their uniformity and constant adherence to _ 
specifications. Specify Abbott... you can't ask for a 
better carbon steel ball! 


*ONLY Abbott makes The BALL with The Armored Heart—the carbon 
steel bearing ball which is DEEP HARDENED and TEMPERED for maxi- 
mum life, shock resistance and load-carrying ability. 







WRITE FOR THE ABBOTY CATALOG-MANUAL 


The ABBOTT Ball Company ¢ 
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MINIATURE PRECISION. 4 
Cie yUUe\ e 


pate 


Production 
Jobs 





Skinner's new VIO Series Miniature Hydraulic 
Valve is an amazingly compact unit, capable of handling 
pressures up to 1000 P.S.I. 

This precision-made valve is ideally fitted for use in the 
automatic operation of single and double acting hydraulic cylin- 
ders, and in pilot control of larger three and four way hydraulic 
i valves. 


ee cette cease. aaa Sea a la aaa Tt NNEC EE LINE CS | eR Aa a NTN a i ACN altel ain 





Attach Ad 
to letterhead 
and mail 


i The V10's construction is consistent with the Skinner quality 
tradition: most internal parts are of stainless steel; the slide mech- 
anism has a precision-ground piston, and a bore honed to 
extremely close tolerance, thus minimizing leakage. 

Specifications: 1/8’’ NPT threaded ports; effective orifice di- 
ameter of 3/32"; available in the full range of ACand DC voltages. 


The economical design and unusually small size of the Skinner 
Miniature Hydraulic V10 valve will enable many manufacturers 
to install it in places where, heretofore, remote control devices 
have been considered impractical. 





ann Manufacturing company 


Compression + PLASTICS + Injection 
4630 Fullerton Ave., Chicago 39 
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ELECTRONIC COMPONENTS. See spe- 
cific headings. 


ENAMELING SHEETS. See Steel, Com- i ee 


oa 
® EXECUTIVES United Manufacturing & Service Co., 409 
_ 8. 6th, Milwaukee 4, Wis. 
@®e * SALESMEN ® PUBLIC OFFICIALS U._S. Rubber + Rockefeller Center, New 


York 20, N. : 
Electric 


LEME | Genter Wiig, No 3, 40) Liberty ave’, merelal Forms & Grades. 
ice St ROM sae MM eae TMU RTOS | wire Siriencr ch” 1729 Eastham Ave., Se ne * * 


East Cleveland 12, Ohio 
EYELETS & GROMMETS 


AL ULALA 


e 


PLA 


LSet 


for changing your battery current to 


A.C. Aowekoea CURRENT 


Anywhere .... 


in your own car!! 


ATR INVERTERS . . . especially de- 
signed for operating standerd 110 volt 
A.C. Tape Recorders, Wire Recorders, 
Dictating Machines and Electric Razors 


| COUNTERS 


CORES, POWDERED METAL. See Cores, 
Transformer; Powdered Metal Products. 


CORES, REFRACTORY. 


CORES, TRANSFORMER 
a on tric Corp., 3512 Water, Cuba, 


Arnold Engineering Co., Marengo, Ill. 
Magnetics, Inc., Dept. E-4, Butler, Pa. 
Radio Cores, Inc., Dept. EM, 1153 8 
9540 Tulley Ave., Oak Lawn, Il. 
Stackpole Carbon Co., St. Marys, Pa. 
Thomas & Skinner Steel Products Co., 
Inc., 1114 E. 23rd, Indianapolis 7, Ind. 
Westinghouse Electric Corp., Gateway 
Center Bldg., No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa 


See Ceramics. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 


7112 Ingersoll, Lan- 
caster, Pa 


See Also Instruments, Elec- 
tronic 

Bristol Co 153 
20, Conn 

oe Signal Corp., 202 20th, Moline 1, 
ll 


Bristol Rd., Waterbury 


National Acme Co., 176 E. 181st, Cleve- 
land 8, Ohio 
Veeder-Root, Inc 


Hartford 2, Conn. 


COUPLINGS, CLUTCH. See Clutches 


COUPLINGS, FLEXIBLE 


[ "namatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis 

Guardian Products Corp., 
Ind. 

Hilliard Corp., 106 W. 4th 

Koppers Co Inc 
200 Scott 


Michigan City, 


Elmira, N. Y. 
Fasts Coupling Dept., 
Baltimore 3, Md. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 


Chase Brass & Copper Co., Waterbury 20, 
Con 


n. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 

Minnesota Silicone Rubber Co., 5724 W 
86th, Minneapolis 16, Minn. 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, . 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

U. 8. Gasket Co., Camden 1, N. J 


FABRICS, INSULATING (Sheets, Tapes, 


Yarns, Thread, Cord, ¢tc.) 
Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, Asbestos, etc. See also 


Tape and Sheeting. Synthetic Resin; 
Tubing and Sleeving, Braided Fabric. 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 


Asbestos Textile Div., Raybestos-Manhat- 


tan, Inc., Manheim, Pa. 

Bentley, Harris Mfg. Co., 1212 Barklay, 
Conshohocken, Pa. 

Brand Co., Inc., William, Dept. EM, 


North & Valley, Willimantic, Conn. 


Continental-Diamond Fibre Co., Newark 
18, Del. : 

Dow Corning Corp., Dept. AEI-12, Mid 
land, Mich 

Electro-Technical Products, Div. Sun 
Chemical Corp., 


113 East Centre St 
Nutley 10, N. J. 
General Electric Co Div., 1 
Plastics Ave., Pittsfield, 


Chemical 
Mass. 


Glass Fibres Inc., 1810 Madison Ave 
Toledo 2, Ohio 

Insulation and Wires, Inc 1535 I Swin 
ney Ave Fort Wayne 6. Ind 


Manufacturers Corp., 565 W 
Chicago 6, Til 


Insulator Co., % 


Insulation 
Washington Bilvd., 
Irvington Varnish & 
Argyle Terrace, Irvington 11, N. J 


2 am Re ita seems 





| 
| Westinghouse Electric Corp Gateway Johns-Manville, Box 60, New York "16 
IN YOUR CAR, | Center, Bldg. No. 8, 401 Liberty Ave., -. 
See an re Mica Insulator Co., Schenectady 1, m LF 
Minnesota Mining & Mfg. Co., St. Paul 
| CRYSTAL RECTIFIERS 6, Minn 
| See Rectifiers, Dry Metallic Mitchell-Rand Insulation Co., Inc., 5) 
Murray. New York 7, N. Y. ‘ ; SUB: 
| DECALCOMANIAS Natvar Corp., 207 Randolph Ave., Wood 
| ve j . > ac ere ; bridge, N. J 
Mapemeed ( 0. Dee D-139 5323 W New Jersey Wood Finishing Co., Ele 
A VALUABLE TIME SAVER FOR: ” pe Ss, Te trical Insulation Dept., Woodbridge = 
| N. J 
@TRAVELLING SALE —Dictate reports in your own car sc ~ * y “c > ’ } 
There Is on ATR INVERTER for most your dictated nate as , etal teats oy iolea ascaer DIAL LIGHT ASSEMBLIES. See Lights, Owens-Corning Fiberglas ¢ omp.. . Textile 
epplications for inverting D.C. Volt- @FIELD INSPECTORS & INVESTIGATORS—Dictate your field inspec Pilot & Indicator Satay s wy ee ee ; i 
tion feports in the field—on th +. Give the complete story ew ork 22 i 
eges (ranging from 6 volts D.C. lactestly and completely, taclede your chews vecesdinar ota, | DIALS and PANELS Surprenant Mfg. Co., 199 Washingtor : 
fe 220 volts D.C.) te 110 volts @DOCTORS—Dictate and record your house calls on the comple Chicago Thrift Etching (x rp 1555 N Boston & Mass ‘ f 
+ « Specially Designed for tion of your call while everything is fresh m your mind, Have these | Sheffield Ave fiitecan 2°. i] Van Cleef Bros Ine 7800 Woodlawn ‘ 
operating A.C. Radios, Tope Re- cane eae oe eee |Grammes & Sons, Inc., L. F. Allen- Ave., Chicago 19, Il : ; 
corders, Wire Recorders, Dictoting aa on ag nla a nwo town, Pa ' Varflex Sale . Co.. Inc., 309 N. Jay i 
Machines, Electric Rezors, Record- @UMCUTIVES—Dictote ie your car of business motion while on Lancaster Lens (x Lancaster. Ohic Rome N ; . . 
Chengers, Television Sets, Ampli- trips for pleasure or business ; : | Mica Insulator Co Schenectady 1, N. Y¥ “ - a Bld . — . as 
fiers, Address Systems, Redio Test Ce arene cece caiate Geld seports in your cas Pittsburgh 22. Pa , 
Equipment and most small electri- Dictate your business reports while traveling 7 : DIE CASTINGS. See Castings, Die ; ; 


col ond electronic devices FROM 
D.C. VOLTAGES IN AUTOMOBILES, 


@ POLICE SQUAD CARS—Dictate accident reports right on the scene 
complete and factual. Include witness recordings at the same 
time. Have the complete story available by dictation 


DIE CASTING MACHINES FANS & BLOWERS 


s fA DS 


BUSES, TRUCKS, SHIPS, TRAINS, — — gFine TRUCKS—Dictate your fire reports factually i ee ee ee OS ee ee 
—Dic your fire reports factually and complete on cago 26, Somerville . 
ee ee ee ppd Se ea - macros Electric & Mfg. Co., St. Louis 
e Dictat mplete reports of your ambulance run : ¢ 
tetas lineation eaititte See embulance DIELECTRIC HEATING UNITS. See — 21, Mo é pe 
wpon request. @ ADVERTISING AGENCIES—Use AC operated animated or illum High Frequency Heating Units Fasco Industries, Inc., 100 ugus 
nated displays in or on the car F DRAFTING anne S te 685 I ow 01 
@FISHERMEN & HUNTERS—Use your electric razor on campin EQUIPMENT and Heinze Electric Co., 685 Lawrence, 1A 
FREE BE ATR INVERTER!] °¥0:. operating in your car. Alo small home radios and other MATERIALS i i i idle ! 
; electrical or electronic items > ie ss 7 ». . Koppers Co., ne., ropeller ept., « 
- given away every 30 days tof eCAaMPERS—Make your camping and outing trips more excitin ret Oe. Eae.._4 gr Dest. ‘Scott St., Baltimore 3, Md | 
: ne mie-mastors. ¢ nies tr ten ‘shenedies émnention _ 4 Mo se Ave., rago - " ne o 
lucky registrant of precedingy fom your cer botany SCOTSOTS Operating Eastman Kodak Co., Rochester 4° N. y, Master Avge, Wie ee ee . 
month. Mail a postcord as your] eWAREHOUSE & MATERIAL HANDLERS—Dictate your inventory Keuffel & Esser Co., Hoboken, N. J. acme Slectric Co., 1415 W. Market 
. od material handling reports on th n mn the warehouse | 4 ° 
registration request today! ee. ee DRILLS, AIR FEED Warren, Ohio 
. . Robbins & Mvers, Inc., Propeller Div., : | 
Keller Tool Co., Grand Haven, Mich Springfield 99. Ohio : 


DRIVES, BELT 


FASTENERS (Bolts & Nuts; Lock AS = 
| _—-< halmers Mfg. Co., Milwaukee 1 semblies; Pins; Rivets: Screws; Wash ) : 
a ‘ : 
New York Belting & Packing Co., 1 tied 
Market, Passaic, N. J Bolts and Nuts 
| DRIVES, ELECTRONIC. See also Speed Machine Bolts and Nuts (A) 
Reducers and Drives Stove Bolts (B) is 
. ocking Nuts (C): Bolts & Screws 
Dynamatic Corp., Sub. of Eaton Mfg. Co.. Self-Locking Nuts (C); Bolts & c 
Kenosha, Wis ghost Metal Lock Spring Assembly Nuts 
General Electric Co., Apparatus Sales ° ‘D PeOER! AE pens 4 
Div., Schenectady 5, N. Y. s (I ) Thread Inserts (E) 
Raytheon Mfg. Co., Equipment Sales Div., *~°"°™ ry Med Tt i Parts—Studs 
Dept. 6270-EM, Waltham 54, Mass. —— Sa 
Reliance Electric & Engineering Co., 1054 ,.°°: ees pset) (F) 
Ivanhoe Rd., Cleveland 10, Ohio Cap Nuts (G) 


Westinghouse Spade Bolts (S) 


| 
i 
Electric Corp., Gateway Weldi Nuts (Clinch-on) (N) 
| Genter Bldg. No. 3, 401 Liberty Ave., qe ne te nen : : 
Pittsburgh 22, Pa. “pa ad aaa a re 7. | 
ie ans “ 822 
DUPLICATING MACHINES. DIELESS Allietal Screw Profucts Co..Im5., Sh 
© Benders, Brake & Shears American Screw Co., Willimantic, Conn 
(BF), (Cold Headed Screws) 
DYHAMOMETERS ; Anti-Corrosive Metal Products Co., Inc 
| Dynamatic Corp., Sub. of Eaton Mfg. Co., Castleton-on-Hudson, N. Y. (A) 
Kenosha, Wis Blake & Johnson, Waterville 48, Conn 
| General Electric Co., Schenectady, N. Y. (ABF) ; 
—— & Myers, Inc., Springfield 99. Burndy Engineering Co., Inc., Norwalk 
0 Conn. 
| Westinghouse Electric Corp., Gateway Central Screw Co., 8501 Shields Ave. 


Sr 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


ELECTRICAL Sheets. 
trical 


Chicago 9, Ill. (ABFSW) 
Chase Brass & Copper Co., Waterbury 20, 
Conn, (ABCF) 
Continental Screw Co., 
Mass. (ABFW) 


American Tetevision « Ravio Co. 
2uality Products Since 1931 

SAINT PAUL 1, MINNESOTA—U. S. A. 

in this issue use READER INQUIRY FACILITY, page 245. 


See Steel, Elec- New Bedford 


To communicate with any manufacturer whose name appears 
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Permanently 
Readable 


To identify your prod- 
uct clearly and to make sure your 
instructions are permanently read- 
able, use our high quality metal 
plates. We'll gladly help design 
plates that reflect your pride and 
match the quality of your product. 
Skilled craftsmen, modern equip- 
ment assure enduring satisfaction. 
Send rough sketch or blue print 
for design suggestion and quotation, 
without obligation. 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 N. SHEFFIELD AVE., CHICAGO 22, ILL, DEPT. E 
SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 


Write 
with full color examples 
of our plates. 


for free book 


NEW! 


One machine and one 
operator turn out equiva- 
lent of 2-1/2 girls with 
soldering irons 








wiodel 


= Dayal 


AN CONNECTOR 


SOLDERING MACHINE 
with TWEEZERS 
Only $125 Complete, f.o.b. 


Can be used continuously 
through 3 shifts per day 


Regular electrodes can 
solder from 2 to 30 termi- 
nals on AN Connectors 


Excellent with high 
temperature solder 


JOYAL PRODUCTS, INC. 
115-A Edison Place 


Newark 5, New Jersey 







Tweezer electrodes can be 
shaped to fit any operation 
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universal type motor 


internal fan air cooled 





from Ve h. p. 
and smaller 





FOR A WIDE 
RANGE (C 
OF USES 


y, 







®@ power fools 


e electrical appliances 
—mixers, blenders, etc. 


® automobile heaters 
and defrosters 


®@ grass trimmers, 
hedge shears, etc. 


@ vibrators, all types 





®@ conveyors 
®@ animated displays 


© pumps 


Manufacturers of famous 
Loyd Scruggs 4-pole 
shaded pole motor. 


motor features: can be furnished with molded or 
mica commutator . . . self-aligning or ball-bearing . . . 
motor can be built into own housing . . . can be sup- 
plied with armature and field separate, if desired. 


These new motors are built to the same precision 
standards as the Loyd Scruggs motors used by 
Dictaphone and many other internationally known 
manufacturers. 


For complete details and information about depend- 
able Loyd Scruggs universal and 4-pole shaded pole 
motors, contact The Loyd Scruggs Co., 1022-32 
North Sixth Street, St. Louis 1, Mo. 


— iui COMPANY 


A Dazey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 








357 












STANDARD CHERRY-SWITCH 


SWITCHES 





and some of the adaptations 





that grew from it for 
special uses. 





at LESS cost than 
most standard switches! 


Now, you don’t have to accept substitutes or 
make compromises in switch selections because 
of cost. You can get CHERRY-SWITCHES to ex- 
actly meet the requirements of your product— 
and save money besides! That’s because our 
extremely high volume production of precision 
snap action switches enables us to make spe- 
cial switches at less than the cost of other 
“standards”. All CHERRY-SWITCHES are quality- 
built for uniformity of characteristics. Silver 
contacts on all models increase reliability and 
current carrying capacity. Simple in design, 
standard CHERRY-SWITCHES may be easily 
tailored for special applications. They are being 
used on many of America’s leading products. 










CHERRY-SWITCHES FOR: 
@ Refrigeration @ Electrical 





Defrosting Appliances 
@ Business Machines e rae, 


@ Precision Timers @ Vending Machines 
@ Special Applications 


Let us prove our low 
cost and quality. Tell 
us your requirements 
for either standard 
or special switches. 


WRITE FOR FREE 
SAMPLE OF STANDARD 
CHERRY-SWITCH 


CHERRY 


ELECTRICAL PRODUCTS 
CORPORATION 


3080 Skokie Valley Road, Highland Park, Illinois 


OVER THREE MILLION CHERRY-SWITCHES IN USE TODAY 
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Elastic Stop Nut Corp. of America, Dept 
R16-1022, 2330 Vauxhall Rd., Union, 
N. J. (ACDEN) 

Fischer Special Mfg. Co., 446 Morgan, 
Cincinnati 6, Ohio (A) (Brass Nuts) 

Gries Reproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y. (GW) 

Grip Nut Co., 310-K 8, Michigan Ave., 
Chicago 54, Ill. (CN) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 

Heli-Coil Corp., 292 Shelter Rock Lane, 
Danbury, Conn. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (AB) 

Lamson & Session Co., 1981 W. 85th, 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet & Machine Co., 855 
Bridgeport Ave., Milford, Conn, (BF) 

Palnut Co 66 Cordier, Irvington 1) 
N.. J. (6) 

Parker-Kalon Div. General American 
Transportation Corp.. 200 Varick, New 
York 14, N. Y¥. (AB) 

Penn Engineering & Manufacturing Corp., 
Doylestown, Pa. (N) 

Pheoll Mfg Co., 5700 Roosevelt Rd 
Chicago 50, Ill, (ABEFSW) 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Seaboard Screw Corp., West Warwick 

I. (B) 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, Tl. (D) 

Southeo Div., South Chester Corp., 1409 
Finance Bldg., Philadelphia 2, Pa 
(CDEF) 

Standard Pressed Steel Co., Jenkintown 
9, Pa. (AN) 

Sterling Bolt Co 
44, Ill. (ABF) 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. (C) 

Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland ]3, Ohio (D) 


4638 W. Lake, Chicago 


United-Carr Fastener Corp., Cambridge 
42, Mass. (ACDE) 

Wenco Mfg Co., 1136 W. Hubbard 
Chicago 22, Til. (8S) 

Westfield Metal Products Co., Westfield 


Mass. 


Lock & Snap Assemblies. (Door Pane! 
Shelf Support & Mounting, etc.) 


Simmons Fastener Corp 752 N. Broad 
way, Albany 1, N r 
Pins—Cotter (I); Locking and Taper 


(G); Spiral Coil (M) 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave Garden City, N. Y. 
Anti-Corrosive Metal Products Co. Inc., 
Castleton-on-Hudson, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 20 
Conn. (F) 

Elastic Stop Nut Corp. of America, Dept 
R16-1022, 2330 Vauxhall Rd Union 
N. J. 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio (F) 

Sterling Bolt Co., 4638 W. Lake, Chicago 
44, IM. 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn. 

Central Serew Co., 3501 Shields Ave. 
Chicago 9, TIL. 
Continental Screw Co., New 
Mass. 
Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio 
Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio 

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi- 
cago 50, IIL. 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. 
Chicago 39, Ill. 

Southeo Div., South Chester Corp., 1409 
Finance Bidg., Philadelphia 2, Pa. 
United-Carr Fastener Corp.,; Cambridge 

42, Mass. 


Bedford 


Keeler Ave., 


Recessed Head Screws 

Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass 

Allmetal Screw Products Co., Inc., 9821 
Stewart Ave., Garden City, N. Y. 

American Screw Co., Willimantic, Conn. 

Blake & Johnson, Waterville 48, Conn. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Camear Screw & Mfg. Corp., 607 18th 
Ave., Rockford, Ill. 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Til, 

Chase Brass & Copper Co., Waterbury 20, 


Conn 
Screw Co., New Bedford, 


Continental 
Mass. 

Great Lakes Screw Corp., Chicago, Ill. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. 

Heli-Coil Corp., 292 Shelter Rock Lane 
Danbury, Conn, 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W, 85th, 
Cleveland 2, Ohio 

Milford Rivet & Machine Co., 853 
Bridgeport Ave., Milford, Conn. 
National Lock Corp., Rockford, II. 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y. 

Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Chicago 50, Ill. 

— Screw Products Co., Rockford, 


Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 


~ To communicate with an 


Screw esearch Association, 706 Union 
Trust Bldg., Providence 3, R. I. 

re Screw Corp., West Warwick, 
R 


Shakeproof, Inc., 2501 N. 
Chicago 39, Ill. 

Southington Hardware Mfg. Co., South- 
ington, Conn. 

— Pressed Steel Co., Jenkintown 9, 
"a. 

Sterling Bolt Co., 4638 W. Lake, Chicago 


Keeler Ave., 


44, Ill. 
Wales-Beech Corp., Rockford, Il. 


Rivets 


Allmetal Screw Products Co., Inc., 82} 
Stewart Ave., Garden City, N. Y. 
Anti-Corrosive Metal Products Co., Ine., 

Castleton-on-Hudson, N. Y. 
Blake & Johnson, Waterville 48, Conn. 
Chase Brass & Copper Co., Waterbury 20, 
Conn, 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 
Continental Screw Co., New Bedford, 


Mass. 

du Pont de Nemours & Co., Inc., E. L, 
Explosives Dept., Wilmington 98, Del. 

Gries Reproducer Corp., 149 Beechwood 
Ave.. New Rochelle, N. Y. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, IIL. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y¥ 

Milford Rivet & Machine Co., 853 
Bridgeport Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Southco Div., South Chester Corp., 1409 
Finance Bldg Philadelphia 2, Pa. 
Sterling Bolt Co., 4639 W, Lake, Chicago 

44, Ill. 


Serews—Cap and Set, Machine (H); Self 
Tapping (J) 


Allen Manufacturing Co., 
Conn. (H) 

American Screw Co., Willimantic, Conn 
(HJ) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (H) 

Blake & Johnson, Waterville 48, Conr 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn 

Central Screw Co., 3501 
Chicago 9, Til. (HJ) 

Continental Screw Co., New 
Mass (HJ) 

Chase Brass & 
20, Conn. (HH) 

Harper Co H. M. 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 

Holo-Krome Screw Corp., Brook, Hart- 
ford 10, Conn. (H) 

Keystone Bolt & Nut Corp., 
New York 7, N. Y. (HJ) 

Lamson & Sessions Co 1981 W. 85th 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., 853 
Bridgeport Ave., Milford, Conn. (HJ) 

Parker-Kalon Div General American 
Transportation Corp 200 Varick, New 
York 14 N. Y. (HJ) 

Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Chicago 50. Ill. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) v 
Russell. Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (HJ) 
Seabqard Screw Corp., West Warwick, 
R. I. (HJ) 

Set Screw & Mfg. Co., 112 Main, Bart- 
lett, Til. (HA) 
Shakeproof, Inc.. 2501 N 
Chicago 39, Til. (H) 
Southeo Div South Chester Corp., 1409 
Finance Bldg., Philadelphia 2, Pa. 
(HJ) 

Standard Pressed Steel Co., Jenkintown 
9, Pa. (H) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. (HJ) 
United-Carr Fastener Corp., Cambridge 
42, Mass. (HJ) 


Hartford 2 


Shields Ave., 
Bedford, 


Copper Co Waterbury 


127 Church 


Keeler Ave 


Washers—Flat K); Lock and Spring 
(L) 
Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. 
Anti-Corrosive Metal Products Co., Inc, 
Castleton-on-Hudson, N. Y. (L) 
Associated Spring Corp., Bristol, Conn. 
(KL) 
Auburn Manufacturing Co., 310 Stack, 
Middletown, Conn. (K) 
Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (KL) 
Barnes-Gibson-Raymond Diy., Associated 
Spring Corp 40300 Plymouth Rd. 
Plymouth, Mich 2 
Beall Tool Div. of Hubbard & Co., 160 
Shamrock St., East Alton, Ill. (KL) 
B-G-R Cook Plant Div., Associated 
Spring Corp., Ann Arbor, Mich. (KL) 
Chase Brass & Copper Co., Waterbury 
20, Conn. (KL) 

Continental Screw Co New 
Mass. (KL) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn 

Eaton Mfg. Co Reliance Div., 504 
Charles Ave., S.B Massillon, Ohio 
(L) 

Garrett Co., Inc., 
34, Pa. (KL) 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) d 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (L) 

Joliet Wrought Washer Co., 207 Connell 
Ave., Joliet, Ill. (K) 
Keystone Bolt & Nut Corp., 
New York 7, N. Y. (KL) 


Bedford, 


George K., Philadelphia 


127 Church, 


manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 245. 
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DE 


CUSTOM MADE (,;/; 


covering a comp ete range 


Here is your source of supply for all 
types of Coils for vital industrial and 
® special applications, — built to YOUR 
), requirements. Only the finest materials 
y are used, subject to our close inspection. 
All Coils are vacuum impregnated with 
varnishes, compounds or waxes, and 
made to close tolerances. 





Send us your Specifications for Prompt Quotation 


Paper Section Precision Winding ‘ tonite . Oo l ." OTp. 


Form Wound High Temperature peg ns 
Layer Bobbin Coils Yardville, Nee Sere 








TELEPHONE TRENTON 4-5949 


s\ A" WD “count on WISSCO 


for every type 
of perforation 


@ All metals including stainless and 
carbon steel, monel, copper, brass, 
bronze and aluminum. 

@ Thickness as required from .003” to 
.375” with holes from .020" in brass 
and .027” in steel. 

@ Wide variety of dies for every type 
of design. 



















@ Fabricating facilities include rolling, 
forming, shearing, welding and 
assembling. 

@ Perforating also done on plastic and 
composition material for sound con- 
ditioning. 

@ Material to be perforated can be 
supplied either by us or by your 
company. 


for BETTER 
FASTENING 


SOCKET SCREWS 


AVAILABLE THRU HOLO-KROME | 
AUTHORIZED INDUSTRIAL DISTRIBUTORS 


HOLO-KROME 


THE HOLO-KROME SCREW CORP 
HARTFORD 10, CONN 





WICKWIRE SPENCER STEEL DIVISION OF CFal 
Atlanta « Boston © Buffalo « Chicago « Detroit « New 
Orleans ¢ New York © Philadelphia 


wissco 





CF entaininaree pmalngeeinee 


i ‘iT oT) -lp saPeniiton 
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The "Master Touch” 


to Precious Metal 
CONTACTS 


Guided by the research and ex- 
perience of over 75 years, the 
“master touch” of craftsmen who 
refine, melt, roll and fabricate 
every ounce of material delivered 
is reflected in the unvarying per- 
formance of Baker electrical con- 
tacts made of silver, gold or the 
platinum metals . . . They can 
produce special types to specifica- 
tions or fill your needs from a 
tremendous variety of standard 
types. A request will bring our 
complete illustrated catalog to you. 


BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 


ae” 


NEW YORK «+ SANJERANCISCO 


So 











CHICAGO 











Lamson & Sessions Ca ° ° 
Cleveland 2, Ohie (KL a 
Lead Alloy Products Co., 9118 Roselawn 
Ave., Detroit 4, Mich. (K) 
ss & Sons Co. F. N., Div., As- 
ieee Spring Co., Bristol, Conn. 
Milwaukee Div., Associated Spring Corp., 
34] E. Erie, Milwaukee, Wis. (KL) 
National - Washer Co., Newark 5, 


i Associated Spring Oorp., 1712 
E. lst, Dayton, Ohio (KL) 


Palnut Co., 66 Cordier, Irvington 11, 
N. J. (L) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry Pa. ( 


) 
Reliance Div., Eaton Mfg. Co., 504 
Charles Ave., S.E., Massillon, Ohio (L) 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 


Shakeproof, Inc., 2501 N. Keeler Ave., 
_ Chicago 39, Ill. (L) 
Southco Div., South Chester Corp., 1409 


Finance Bldg., Philadelphia 2, Pa. (L) 
— Co., 4638 W. Lake, Chicago 


Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. (KL) 

United-Carr Fastener Corp., 
42, Mass. (L) 

Wrought Washer Mfg. Co., 2200 8. 
Milwaukee 7, Wis. (KL) 


Cambridge 
Bay, 


FELT 


American Felt Co., 16 


Glenville Rd., 
Glenville, Conn. 


Felters Co., 205 South, Boston 11, Mass. 
Western Felt Works, 4035-4117 Odgen 
Ave., Chicago 23, Il 


FIBRE, PHENOLIC. See Plastics, Lami 
nated. 


FIBRE, VULCANIZED. 
Rod, Tubing) 


Continental-Diamond 
18, Del. 

Insulation and Wires. Inc 1535 I Swin- 
ney Ave., Fort Wayne 6. Ind 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Spaulding Fibre Co., Inc., 
NY 


(Board, Sheet, 


Fibre Co., Newark 


Tonawanda, 


Taylor Fibre Co , Norristown, Pa. 
West Virginia Pulp and Paper Co., 2380 
Park Ave., New York, N. Y 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div Chrysler Corp.. Dept. E 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bering Co., Bound 
Brook, N. J. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 
Radio Cores, Inc., Dept. EM 1153 S8. 

9540 Tulley Ave., Oak Lawn, Ill. 


FILTERS, RADIO INTERFERENCE 


Aerovox Corp.. Wilkor Div., 2882 Detroit 
Ave., Cleveland, Ohio 

Astron Corporation, 255 Grant, East New- 
ark, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 


Filtron Co., Inc., Flushing, Long Island, 
N. ; 
General Electric (Co., Apparatus Sales 


Div., Schenectady 5, N. 
Mallory & Co., Inc., P. 
6, Ind. 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass 


me “Indianapolis 


FINISHES, 


Enamels, 


PRODUCT. See 
Paints and Varnishes. 


Lacquer, 


FLUORESCENT LAMP AUXILIARIES 


Includes Adapters, Ballasts, Compen- 
sators, Control Units, Starters and 
Transformers. For Resistors, see Re- 
sistors, Instrument & Radio; also Ca- 
pacitors. 

Acme ee Corp., 3512 Water, Cuba, 


Aerovox Corp., Wilkor Div., 2882 Detroit 
Ave., Cleveland, Ohio 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Jefferson Electric Co., Bellwood, III. 

= — Co., 4633 W. 16th, Chicago 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa 


FOOT SWITCHES. See Switches. 


FORGINGS 


American Brass Co., Waterbury 20, Conn. 

— Brass & Copper Co., Waterbury 20. 
onn. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N.Y. (Non-ferrous) 

saa & Son, Inc., Joseph T., Chicago. 
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FUSE HOLDERS, MOUNTINGS ana 
CLIPS 

Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 

Burndy Engineering Co., Norwalk, 
Conn. 

Dante Electric Mfg. Co., Bantam, Conn. 

Ideal Industries, Inc., 1008 Park Ave,, 
Sycamore, Ill. 

Iisco Copper Tube & Products, Inc., 5745 

iemont Ave., Cincinnati 27 Ohio 

Jefferson Electric Co., Bellwood, Illinois 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 
Sherman Mfg. Co., H. B., Battle Creek, 

Mich. 
Square D Co., 6060 Rivard, Detroit 11, 
h. 


Inc., 


FUSES 

Burndy Engineering Co., Inc., Norwalk, 
nn. 

General Electric Co., Apparatus Sales 


Div., Schenectady 5, N. Y 
Jefferson Electric Co., Bellwood, Il. 
Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis. 
Royal Electric Co., Inc., Pawtucket, R. I. 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


GAGES, TEMPERATURE, PRESSURE 
& VACUUM 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 


Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L.1., N.Y. 

TAGliabue Instrument Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ml. 


GALVANOMETERS. See _ Instruments. 

GASKETS 

Armstrong Cork Co., 7112 Ingersol, Lan- 
caster, Pa. (Cork and Rubber Composi- 
tions) 


Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 
Auburn Manufacturing Co., 310 Stack, 

Middletown, Conn. 
Chase Brass & Copper Co., Waterbury 20, 
nn. 

Crane Packing Co., 1824 Ave., 
Chicago 13, Il. , 
Electro Tec Corp., No. Hackensack, N. J 

(Plated) z 
Garlock Packing Co., Palmyra, N. Y. 
General Electric Co., Chemical Div., 1 

Plastics Ave., Pittsfield, Mass. 
Johns-Manville, Box 60, New York 16, 

= 


N. Y. 

Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 4, Mich. 

Metal Textile Corp., Roselle, New Jersey 
(Electronic Shielding) 
Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis, Minn. 
Minnesota Silicone Rubber Co., 5724 W. 
86th, Minneapolis 16, Minn. 

U. S. Rubber Co., Rockefeller Center, 
New York 20, N.Y. 

U. 8S. Gasket Co., Camden 1, N. J. 


Cuyler 


GEARMOTORS. See Motors. 


GEARS and PINIONS 


Amplex Div., Chrysler Corp Dept. E, 
6501 Harper, Detroit 31, Mich. 


Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Tl. 

Bowmar Instrument Corp., Dept. EM-3, 
2415 Pennsylvania Ave., Fort Wayne, 


Ind. r 
Continental-Diamond Fibre Co., Newark 
13, Del. 
Gear Specialties, 2635 W. Medill Ave. 
Chicago 47, Ill. 
Gries Reproducer 


Corp.. 149 Beechwood 


Ave., New Rochelle, N. Y. (Die Cast) 
Moraine Products Div. of General Motors, 

Dayton, Ohio = 
Radio Cores, Inc., Dept. EM, 1153 S. 

9540 Tulley Ave., Oak Lawn, III. 
Rynel Corp., 401 Miller, Sterling, Mil. 
Shakeproof, Inc.. 2501 N. Keeler Ave., 


Chicago 39, Til 
United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 
Winzeler Mfg. & Tool Co.. 
Arcade Pl., Chicago 12, Il 


1716 Wert 


GENERATORS. See Motora 


GERMANIUM DIODES 
See Rectifiers, Dry Metallie. 


GLASS-BONDED MICA 


Continental-Diamond Fibre Co., 
13, Del. 

General Electric Co., Chemical 
Plastics Ave., Pittsfield, Mass. 

Mycalex Corp. of America, 30 Rockefeller 
Plaza, New York 20, N. Y. 


Newark 
Div., 1 


GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating. 








in this issue use READER INQUIRY FACILITY, page 245. 
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A new capacitor rotator motor. 


A R—105 Operates at a free speed of 
3000 rpm. 


35 watts. 24 volts. 60 cycles, AC 
75mf capacitor. 


Heinze Electric Co 


685 Lawrence Street, LOWELL, MASS 





PLUGS & 
SOCKETS 


500 SERIES 
Proven Quality! 


For 5,000 Volts, 25 Amperes 
ene on ae mreatat per Contact Alterable by cir- 
cuit Characteristics. 
Socket contacts of phosphor bronze, knife-switch type, cad- 
mium plated. Plug contacts hard brass, cadmium plated. 
Made in 2, 4, 6, 8, 10, and 12 contacts. Plugs and sockets 
polarized. Long leakage path from terminal, and terminal to 
ground. Caps and brackets, steel parkerized (rust-proofed). 
Plug and socket blocks interchangeable in caps and brack- 
ets. Terminal connections most accessible. Cap insulated 

with canvas bakelite. 


Write for Jones BULLETIN 19 for full details on line. 


Lo i Pree VARSESE'D 





DECEMBER 1953 














No. 2 in a Series Discussing Why AST GqMeans 
Adequacy in Automatic Transfer Switches 


Why Your 
Automatic Transfer Switch 


Must Close Safely 
On Inrush Currents 


20 X Full Load Rating! 


On Tungsten Lamp Loads 












e Current S, 


1000 WATT LAMP 
CURRENT IN AMPERES 





"ih 
May Be Almost 


20 X Normal 


Running Current 


142.44 
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and — A 
Current Drawn By A 
1000 Watt Lamp Load 
Does Not Return 
To Normal For 
0.23 





Time for Current to 










Lamp 
Wattage 
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ASCO Automatic Transfer Switches are adequately designed 
for this service. ASCO Switches will close against inrush 
currents 20 times Switch rating. These ASCO Switches have 
the thermal capacity to carry not less than 20 times full load 
current for one second! Overall ‘extra design’, plus positive 
opening and closing permit this uniquely high current mak- 
ing capacity. This capacity prevents welding of contacts on 
high inrush current and insures proper switch operation. 
Smaller capacity switches will weld on high inrush currents, 
creating the hazard they were intended to eliminate— 
complete service outage. 

ASCO Transfer Switches transfer the connected load from 
normal to emergency supply when normal fails, or is sub- 
stantially reduced. Upon restoration of normal, the Switch 
will retransfer the load. ASCO Switches need not be derated: 


1. For Tungsten Lamp Loads 
2. When Enclosed in a Cabinet 
3. When Used for Continuous 24 Hour Duty 
The extensive ASCO line includes an Automatic Transfer 


Switch for every requirement — 10 to 1000 amperes — up 
to 750 Volt AC or DC. 


Automatic Switch Co: : 


ORANGE, NEW JERSEY 








FOR FULL 
INFORMATION 


MAIL 
COUPON TODAY! 


AUTOMATIC SWITCH CO. 393 - Lakeside Avenue, Orange, N. J. 


Please send Free Booklet describing how to select an Automatic 
Transfer Switch. 





Name & Title 


Company 





Address. 
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Terminals 


Where vibration exists, these terminals combine the strength 
of a mechanical and soft solder seal. If soldering cannot be 
used, the precision threaded bushings can be screwed into a 
threaded hole or pulled tight with a jam nut in a plain hole. 


‘ 














104 TB—SW 105 TB—FP 109 TB—FP 
104 TB—Series Ut ae eb 8-32-NC-2 AT ees 
a , Res +h saliieaiey 
= sek Sh gent) (& | al oy & 
Cl ] Pe =r 
tats Leigia Litas 
104 TB—SW 104 TB—FP 104 TB—FPSW 
perio &— 
pce oT i Bs sos Z le 
Pw a 
+a+-8+44 ~¢+-8-+-44 
104 TB—THFP 104 TB—THSW 
105 TB—Series 1500V (RMS) 14—28NF—2 33”” Hex 
ih N S 
OF hy gal, 





105 TB—FP 105 TB—THFP 
coo. rt 
me : ASS \ a 
———— +4 7 = iI Ss 
| 5 ASN = SS. 
ey | | \ 
oe L-2-+-g1 








ae 


S 


i i. + — 
109 TB—FP 109 TB—MCA 
af S 
+ eae 
rT} —~ I 







ZAMS 


00 F 


> * SU Gt 
ih Hh ite ys ep ict as Bical ay wots 


i y : 
at 
200. - -& < a 


109 TB—HTL 


rete y 


109 TB—HT 


a 





N 


S 
&—s-& 
109 TB—TH 


Write Dept. D6 for free catalog of Fusite 
line and tree sample terminal. 
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GLASS-SEALING ALLOYS 
+ Ceramic & Mfg. Co., Latrobe. 
a. 


GLASS, TECHNICAL 
Corning sates Works, Dept. EM-12, Corn- 


ing, N. ; 
Hermaseal Co., Inc., 1101 Lafayette. Elk- 


hart, Ind. (Tubes) 
Kopp Glass, Inc., Swissvale, Pa. 
Lancaster Lens Co., Lancaster, Ohia 


GOLD, ROLLED (Plate and Wire) 
=o © Co., Inc., 113 Astor, Newark 5% 


General Plate Div., Metals & Controls 
Corp., 412 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 

38, N. Y. 
Improved Seamless Wire Co., Inc., 775 
Eddy. Providence 5, R. I. 
Ney Co., J. M., 371 Elm, Hartford 1. 
Conn. 


GRAPHITE. See Carbon and Graphite 


GREASE, BEARING 


Dow Corning Corp., Dept. AETI-12, Mid- 
land, Mich. (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 
Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Tl 


Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 


Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J. 


HARNESSES and ASSEMBLIES, WIRE 


Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Cornish Wire Co., Rutland, Vt. 

Electric Auto-Lite Co., Port Huron, Mich. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry W. Oliver 
Bidg.. Pittsburgh 22, Pa. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 
Revere Corp. of America, Wallingford, 
2, Conn. 

Riverside Manufacturing and _ Electrical 

, 10227 Michigan Ave., Dear- 


rose Ave., Chicago 41, TI. 

Surpvrenant Mfg. Co., 199 Washington, 
Boston 8, Mass. 

United Manufacturing & Service Co., 409 
S. 6th, Milwaukee 4, Wis. 

Wheeler Insulated Wire Co., Ine., 1102 
East Aurora, Waterbury 20, Conn. 

Wire Stripper Co., 1725 Eastham Ave., 
East Cleveland 12, Ohio 


HEADPHONES and HEADSETS 


Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 11, Til. 

Brush Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio. 


HEATING ELEMENTS and UNITS 
Carborundum Co., Globar Div., Niagara 
Falls, N. 

Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, N. J. 

General Electric Co Apparatus 
Div., Schenectady 5. N.Y. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Sta-Warm Electric Co., 565 N. Chestnut, 
Ravenna, Ohio 

Still-Man Co., 429 E. 164th, New York 
we; ae 

Syntron Co.. Homer City, Pa. 

Tuttle & Kift Inc., 1823 N. 
Ave., Chicago 39, M1. 

Vulcan Electric Co., Danvers 2, Mass. 

Watlow Electric Mfg. Co., 1330 N. 23rd, 
St. Louis 6, Mo. 

Westinghouse Electric Corp., 160 Mercer, 
Meadville, Pa. 


HERMETIC SEALS. See 
Terminals, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 
Allie Chalmats Mfg. Co., Milwaukee 1, 
Vis 


Sales 


Monitor 


Seals and 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Seletron Div.. Radio Receptor Co., Inc., 
251 W. 19th, Mew York 14, N. Y. 

Westinghouse FElectric Corp., Gateway 
Center, Bldg. Mo. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. See Pneumatic 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 

D. B. Flower Manufacturing Co., 1217 
Spring Garden, Philadelphia 23, Pa. 

Graphite Metallizing Corp., 1059 Nep- 
perhan Ave., Yonkers 3, N. Y. 
Mycalex Corp. of America, 30 Rockefeller 


Plaza, New York 20, N. Y. (Glass- 
bonded Mica) 
Triple “‘M’’ Electronents Div., Midwest 


Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, IIl. 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Waxes 
and Compounds 


INDICATORS, HEAT. See Thermometers 
INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red. 


INSTRUMENTS, ELECTRICAL MEAS. 
URING and TESTING 


ame gone Corp., 3512 Water, Cuba, 


Aerovox Corp., Wilkor Div., 2882 Detroit 
Ave., Cleveland, Ohio 
Assembly Products, Inc., Chagrin Falls 
88, Ohio 

Associated Research, Inc., 3794 W. Bel- 
mont, Chicago 18, Il. 

Biddle Co., James G., 1316 Arch, Phila- 
delphia 7. Pa. 

Black & Webster, Inc., 
Newton 58, Mass. 
Bristol Co., 153 Bristol Rd., Waterbury 

20, Conn. 
D-93, 


Burlington Instrument Co., 
Burlington, Iowa 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20, N. Y. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y¥. 


445 Watertown, 


Dept. 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
Holtzer-Cabot Div., National Pneumatic 


Co., Inc., Boston 19, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

r——- Instrument Corp., Lynbrook, 
as 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 

Waterman Products Co., Inc., Phila, 25, 
Pa. (Oscilloscope) 

Westinghouse Electric Corp.. Gateway 


Center, Bldg. No 
Pittsburgh 22, Pa. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instrument Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ill. 


3, 401 Liberty Ave., 


INSTRUMENTS, 
also Oscilloscopes) 


Brush Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Electronics Div., 
Schenectady, N. Y. 

Ketay Manufacturing Corp., 555 Broadway, 
New York 17, N. Y. 

one Corp. of America, New Hyde Park, 


ELECTRONIC. (See 


mM. Ke 

Thompson Products, Inc., Accessories Div., 
2355 Euclid Ave., Cleveland 17, Ohio 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 

Weston Electrical Instrument Co., 614 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, 
STANDARD 


Acme Electric Corp., 3512 Water, Cuba, 
ee 


Biddle Co., James G., 1316 Arch, Phila- 
delphia 7, Pa. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Brush Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio 


LABORATORY 


DeJur Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 
Electro Products Laboratories 4501-Md 


Ravenswood Ave., Chicago 40, Til. 
Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 
General Electric Co., Apparatus Sales 
Div., Schenectady 5, ie 
TAGliabue Instruments Div.. Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 

Co., 1403 Rock, Rockford, 


INSULATING MATERIALS. See follow- 
ing specific headings: 


Cement, Insulating and Sealing 

Ceramics 

Cork and Cork Compositions 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Cilass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics, Molding and Extrusion 

Porcelain 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabrics 

Tubing and Sleeving, Extruded Plastics 

Varnishes, Compounds and Resins, In- 
sulating 

Waxes and Compounds 





To communicate with any manufacturer whose name 


pears 


in this issue use READER INQUIRY FACILITY, page 245. 
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FASTER, SAFER PACKING 
FOR ELECTRICAL COMPONENTS 


Components and sub- 
assemblies can be 
more conveniently and 
safely handled in 
intra-plant movements 
and in shipping with 
re-assembled Amer- 
can partitions. Mini- 
mize scuffing or 
scratching. Volume 
roduction facilities. 
Write now for prices 
and samples. A com- 
plete line of parti- 
tions in all sizes and 
quantities. 





WIDE SERVIC, 


se 


makes the difference 


A... this is an une 
retouched photo of 
@ common punch 


PARTITION CORPORATION 


3043 N. 30TH ST. @ UPTOWN 3-5100 @ MILWAUKEE 10, WIS. 


5 Plants and 3 Sales Offices to Serve You Promptly! 
PLANTS nut. Compare it 
WESTERN: P.O. Box 312 (15th and O Sts.), Merced, Calif. with the... 
HOME OFFICE (3 Plants): Milwaukee 10, Wis. 
EASTERN: Bound Brook, N. J., Bound Brook 9-3100 B. 
SALES OFFICES 

MIDWESTERN: 767-73 Milwaukee Ave., Chicago 22, Ill. 
SAN FRANCISCO: 2400 Buchanan St., Jordon 7-8224 
LOS ANGELES: 9118 Sunset Bivd., Bradshaw 2-7534, 


YOU DON’T PAY A PREMIUM FOR PRECISION 
when you order “Fischer Turned” Brass 
Nuts! In fact, ‘‘ Fischer Turned” Brass Nuts 
are yours for the same price or less than 
common punch nuts. 

PRODUCTION COSTS LOWERED TOO} “ Fischer 
Turned” Brass Nuts are delivered ready for 
application . . . free from grease and burrs. 
All nuts are counter-sunk on both sides . . . 
have 75% full threads . . . threads are held 
to class two tolerances and every nut is 
tapped through at 90 degrees to the face. 
Nuts spin on easily with no galling or 
seizing. There’s no off-angle seating. Rejec- 
tion costs take a nose dive. 

MAKE A DESK TOP TEST. Compare “Fischer 
Turned” Brass Nuts with the nuts you are 
using now. We’ll send you quotations and 
samples immediately. Send the coupon or 
request on your letterhead. Don’t delay! 
Representatives in principal cities from 
coast to coast. 


«+ unretouched 
Photo of a "Fischer 
Turned" Brass Nut. 
See the difference 
precision manufac- 
turing makes? 


2-7489 





times. Size: 


Enlarged 1% “ PED 
34” d. x 3%”. 
| 
| 
| 





* Stripped down to barest essentials! 
Clarostat Series 39 wire-wound controls | 
meet super-economy requirements of | 
lowest-cost assemblies. Inexpensive— | 
yet extra compact and convenient. | 
Screwdriver-adjusted by slot in rotor. | 
Mounting lugs take rivets or screws. 


Va iE oe 
, BRASS MOTS 
LOWER YOUR COSTS...LMPROVE YOUR PRODUCTS 


In values of 4 ohms to 
59000 ohms. Linear only. 





Plus/minus 20% | toler- 
ance. Mechanical and 


electrical rotation of 245° 
(without bias section). 


Mounting surface serves as cover. For 
factory-adjusted settings or occasional 





FISCHER SPECIAL MFG. CO. 4BC 


aw ee2eceee et eee temo oe See ee 


t 

* adjustments in field. 446 Morgan St., Cincinnati 6, Ohio : 

500 v. B.C. insulation Details, quotations, delivery schedules, | ' 
ee = oe: oft. | Please send prices and samples of... ......... , 
size nuts. Base prices on quantity of...... ; 

' 
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Felt is not “just felt.”” There is a 
vast difference in its uniformity, — 
treatment, manufacture and 
efficiency. Western Felt, for feos 
over fifty-three years has : 
not and will not, depart foe - 
from its policy of main- f 
taining the highest 
possible quality in 
material and manu- 
facture. Its products, 
wherever they may 
be employed, are 
your insurance 
against product 
complaints due 
to a Western Felt 
component part. 
Here are just a 
few of its features 
that you can 
always depend 
on: range from 
wool softness to 
rock hardness—never 
loses shape—does not 
ravel or fray—resists oil, 
water, heat, age,resilient, 
flexible, compressible—may 
be cut to extremely close tolerances for small 
parts—unsurpassed in uniformity. 

Western Felt engineers with decades of experi- 
ence in the use of felt stand ready to counsel you. 



































Sheet and roll felt manufactured for special purposes 
and to meet all §.A.E. and military specifications, 


Tele 





WESTERN 


4035-4117 Ogden Ave. 
Chicago 23, Illinois 


Branches in all Principal Cities 


MANUFACTURERS AND CUTTERS OF 


WOOL FELTS 





INSULATION, WIRE and CABLE 
ramic and Synthetie) 

Bakelite Co., A Division of Union Car- 
bidee & Carbon Corp., Dept. SF-20, 30 
E. 42 St., New York 17, N. Y¥ 

Dow Corning Corp.. Dept. AEI-12 Mid- 
land, Mich. (Silicone) 

Co., Inc., E. I., 
pubter Chemicals Div., Wilmington 98, 
e 


du Pont de Nemours & 
Eastman Kodak Co., Rochester 4, N. Y. 


(Ce- 


General Electric Co.. ae Mate- 
rials Div., Bridgeport 2, Conn. 

Goodrich Chemical ‘) me Dap Dept. 
GH-12, Rose Bldg., Cleveland 15, Ohio 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Surprenant Mfg. Co., 199 Washington, 


Boston 8, Mass. 


U. S. Rubber @. Rockefeller Center, New 
York 20. N. 


IRONS, SOLDERING. 
Equipment. 


ISOLATORS, VIBRATION & SHOCK. 
See Mountings, Rubber & Synthetic. 


See Soldering 


JEWEL, LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 

KNOBS and HANDLES, STOCK 
MOLDED 

Chicago Molded Products Cop. 1024 N. 
Kolmar Ave., Chicago 51, 

Davies Molding Co, Harry, 1429 N. 
Wells, Chicago 10, 

Kurz-Kasch, Inc., 1419 8. Broadway. Day- 
ton 1, Ohio 

Lancaster Lens Co., Lancaster, Ohio 

Midwest Molding & Mfg. Co., 4630 W. 


Fullerton Ave., 


Chicago 39, IIl. 
Raytheon Mfg. Co., 


Equipment Sales Div., 


Dept. 6270-EM, Waltham 54, Mass. 
Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. 


LACQUER, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc., 4004-06 
Monument, Baltimore 5, Md. 

Bakelite Co., A Division of Union Car- 
bide & Carbon Corp.. Dept. SF-20, 30 
E. 42 St.. New York 17, N. Y. 

Dow Corning Corp., Dept. AET-12, Mid- 
land, Michigan 

du Pont de Nemours & Co., E. I., Fin- 
ishes Dept., Wilmington 98, Del. 

General WPlectric Co., Chemical Div., 1 

Plastics Ave.. Pittsfield. Mass. 


Insulation and Wires, Inc., 1535 I Swin 
ney Ave.. Fort Wayne 6. Ind. 
Stanley Chemical Co., 61 Berlin, E 


Berlin, Conn. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


—. & Co., Inc.. 113 Astor, Newark 5, 


cael Plate Div., Metals and Controls 
Corp.. 412 Forest, Attleboro, Mass 

meets & _ rae 82 Fulton, New York 
38 


iio 


Improved Seamless Wire Co., Inr.. 
Eddy, Providence 5, Rhode Island 


LAMINATED PLASTICS. See Plastics 
LAMINATIONS. MOTOR and 


TRANSFORMER 
Magnetics, Inc., Dept. E-4. Butler, Pa 
Thomas & Skinner Steel Products Co., 
1114 B, 23rd, Indianapolis 7, Ind. 


LAMPS, FLUORESCENT 


General Electric Co., Nela Park, Cleve- 
land 12, Ohio 

Westinghouse JElectric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 

LAMPS, INCANDESCENT and 
INFRA-RED 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse JElectric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 


Pittsburgh 22, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electric 
Center, Bldg. No. 
Pittsburgh 22, 


Corp., Gateway 
. 3, 401 Liberty Ave., 
a. 


LAMPS, MINIATURE 
eator) 

Chicago Miniature Lamp Works, 1500 N. 
Ogden, Chicago 10, IIL 

Herzog Miniature Lamp Works, Inc., 12-28 
Jackson Ave., Long Island City 1, N. Y. 

Westinghouse Electric Corp., Ga ateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


LAVA. See Ceramics. 


(Pilot and Indl- 


LAYOUT STEEL BLUE 
Dykem Co., 2303-F, N. llth, St. 


Mo. 


Louls 6, 


LENSES, PRESSED GLASS 
Cuming | Gis Works, Dept. EM-12, Corn- 
zg. 

Kopp Glass, Inc., Swissvale, Pa. 

Lancaster Lens Co., Lancaster, Ohio 

LIGHTS, PILOT and INDICATOR 

Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 


EEE ____ Ee 


Arrow-Hart 


and Hegeman atte Co., 
103 Hawthorn, Hartford 6, Conn. 
Cannon Electric Development Co., Dept. 


L-118, 3209 Humboldt, Los Angeles 31, 


Calif. 
Crouse-Hinds Co., Syracuse a & A 
Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn 37, N. ¥. 
General Electric Co., Nela Park, Cleveland 
12, Ohio 
Hetherington, Inc., Sharon Hill, 
johnson Co., E. F., 202 Second Ave., 
S. W., Waseca, Minn. 
Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 
Pyle- National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill 
4041 Mil- 
Wis. 


Pa. 


Square D Co N. Richards, 
waukee 12, 

LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23, IIL 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

American Brass we Waterbury 20, Conn. 

Bead Chain Mfg. 13 Mountain Grove, 
Bridgeport 5, Conn, (Hollow Tubular) 

a Engineering Co., Inc., Norwalk, 


Con 

Cambridge Thermionie Corp., 453 Concord 
Ave., Cambridge 39, Mass. 

Dante Electric Mfg. Co., Bantam, Conan. 

Erico Products, Inc., 2070 E. 6lst PL, 
Cleveland 8, Ohio 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

International Resistance Co., 409 N. Broad, 
Philadelphia 8, Pa. 

Johnson Co., E F., 202 Second Ave, 
8. W., Waseca, Minn. 

Jones Div., Howard B. Clinch Mfg. Corp., 
Chicago 24, Ml, 

Krueger & Hudepohl, 
cinnati 2, Ohio 

Mycalex Corp. of America, 30 Rockefeller 


Walsh Bidg., Cin- 


Plaza New York 20, N. Y. (Glass- 
bonded Mica) 

Patton-MacGuyer Co., Chapman & Vir- 
ginia Ave., Providence 5, R. I. 


—. Co., 35 Verona Ave., Newark 4, 


Shakeproof Inc., 2501 N. 
Chicago 39, Til, 

Sherman Mfg. Co., H. B., 
Mich. 

Soreng Products Corp., 
Schiller Park, Il. 


Keeler Ave., 
Battle Creek, 


9551 Soreng Ave., 


Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 
Thompson-Bremer & Co., Sub. American 


Machine & Foundry Co., 520 N. Dear- 


born, Chicago 10, lll. 


MACHINES. See specific headings. 
Balancing; Coil Winding; Die Castings; 


Drafting; Engraving; Flexible Shaft; 
Labeling & Glueing; Marking; Micro- 
film; Molding; Print; Rivet Setting; 


Screw Driving; Strippers, Wire; Vibra- 
tion Test; Wire and Metal Forming. 


MAGNETIC AMPLIFIERS 


Ketay Manufacturing Corp., 555 Broadway, 
New York 12, N. Y. 

Motordyne, Inc., Dept. N. 2661 S. Myrtle 
Ave., Monrovia, Calif. 

Vickers Electric Div., Vickers. Inc., 1808 
Locust, St. Louis 3, Mo 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

MAGNETIC BRAKES. See Brakes. Mag- 
netic. 

MAGNETIC MATERIALS. See Steel 
Electrical; Magnets, Permanent; Mag- 
netic Recorder Compounds; Powdered 


Metal Products. 


MAGNETIC RECORDER COMPONENTS 


Brush Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio (Tape, Wire, Heads, 
Discs & Drums) 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Wire) 

Minnesota Mining & Mfg Paul 
6, Minn. (Tape) 


MAGNETIC TOOL HOLDERS & BITS 


Magna Driver Corp., 779 Washington, 
Buffalo 3, N. Y. 


Co,, St. 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, Il. 
Carboloy Department of General Electric 


Co., 11109 E. 8 Mile Ave., Detroit, 
Mich. 3 3 
Crucible Steel Co. of America, Henry W. 
Oliver Bldg., Pittsburgh 30, Pa. 
General Electric te Apparatus Div., 
Schenectady 5, 
General Magnetic Gorp:. 10007 Erwin, De- 
troit 34, Mich. 
Valparaiso, 


Indiana Steel Products Co., 
Ind. 

Thomas & Skinner Steel Products Co., 
1114 E. 23rd, Indianapolis 7, Ind. 


MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Co., Newark 
13, Del. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 
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INSULATION RESISTANCE BETWEEN COILS 





















100. 
MEG 


10, 
MEG 


1 
MEG 


INSULATION RESISTANCE (READINGS TAKEN UNDER HUMIDITY) 


100,000 
MEGOHMS 













GIVES 

YOU THE 
HIGHEST 
INSULATION RESISTANCE OF ANY 
RESINATED PRODUCT 


Performance data—compiled from laboratory tests, actual 
field operations and reports from manufacturers — prove 
the outstanding operating characteristics of Resinite. In 
volume resistivity ...low moisture absorption. . . excel- 
lent thermal properties . . . low power factor . . . and resist- 
ance to voltage breakdown... Resinite outperforms all 
other resinated products. 

Resinite Coil Forms are available with inside or outside 
threads—slotted, punched or embossed. Special three-row 
threaded design permits axial pressure in excess of 25 lbs. 
‘Torque controllable to + or — 1 inch oz. 


TEMPERATURE 100—102° F 


RELATIVE HUMIDITY 
. 93 TO 96% 


10,000 
MEGOHMS 





ee 


RESINITE AC | 





1,000 
MEGOHMS 


Tests conducted on .253 1.D. x 
.283 O.D. tubes used on coil 
forms for television receivers. 


INSULATION RESISTANCE BETWEEN COILS 


° 20 40 60 80 100 120 
TIME IN HOURS SUBJECT TO HUMIDITY TEST 


RESINITE 8104—-very high dielectric properties under extreme humidity. 


RESINITE “AC”—-very high dielectric properties —completely immune to 
electrolytic corrosion. 


RESINITE 104—for stapling, severe forming and fabricating. 


Write today for Full Details and Technical Information 


Ny 


POM eek eS | Uw Ree ay ee oe: 





2035B West Charleston Street, Chicago 47, Illinois 
79 Chapel Street, Hartford, Conn. 








NOW Faster, Easier Cable Handling 


Spring-O-Matic 
Improved ball-bearing, spring 
retractable POWEREEL han- 
dles up to 150’ multiple con- 
ductor cable, sizes up to No. 
4. Also for communications 
cable. Ratchet for stopping 
reel optional. Adjustable cable 
guide. Compact, easy to 
mount. Moisture and dust- 
proof. Simple, easy cable in- 
stallation. Cast aluminum re- 


AAs deh A bod bed Ss duces weight. Also available 
60 Cycle, 11/2 - 5 - 10 watt models qf for air and fluid hose. 


Designed specifically for PORT-O-REEL 


electronic systems—operate y : “ 
directly in the plate circuit of a For long cords... . sizes up to No. 12, 3- 
conductor. Has dust-tight collector ring, 


tub lifier. ! 
pee ee een ball-bearing swivel base adjustable brake 


and lock on reel. Available with or with- 
out cord or hand lamp. Wt.—9 lbs. less 


> 


cable and plugs. Reel 4” wide, 12” dia. 


COLLECTOR RINGS 


Many standard models in 
stock for immediate ship- 
ment. Designing and cus- 
tom building to meet your special needs. 


control 
motors... 


for extremely low 
inertia and high 
frequency response 





Rotor > WMT aca hilt 


Inertia 
60 and 400 Cycle, 21/2 - 5-10 watt models 
Weight 


4.3 Ibs. be Recommended for normal two- 
phase applications. 


advantages 





Write for Descriptive 
Brochure about all 


Linear torque — voltage characteristics 
Linear torque — speed characteristics 


Ford Control Motors. 
Withstand continuous stalling 


High torque efficiency 
Flexibility of mounting 


FORD INSTRUMENT COMPANY 


Division of The Sperry Corporation 
31-10 Thomson Avenue, Long Island City 1, N.Y. 
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Write or phone for engineering data on 
stock and special collector rings. Estimates 
on custom jobs gladly submitted. 
We also make POWEREELS for heavy-duty 
cables, and specially engineered Torque-Motor 


Reels. If you have a special Reel or Collector Ring 
problem write or phone today. 


INDUSTRIAL ELECTRICAL WORKS 


Dept. EM-12 1509 Chicago St. Phone ATlantic-4600 Omaha, Nebr. 
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ROTARY ELECTRICAL 
EQUIPMENT 


. . . Designed to Meet Your 


Specifications 


BOOSTER 
DYNAMOTOR 
UNIT 


Model DYX — 2712 


Built to rigid military speci- 
fications. Operates at input 
of 14 volts, 5.5 amps, con- 
tinuous duty. Externally 
fan cooled, complete with 
radio noise filter. For air- 
craft use. 


‘ie precision engineered Booster Dynamotor 
Unit shown above is typical of the many special 
solutions provided by EEPCO engineers for tough 
military and industrial applications. Thoroughly 
field tested and proved, this motor performs satis- 
factorily under the most extreme conditions of 
service. 

Whether your power problem relates to a highly 
developed radar unit or an industrial control de- 
vice, EEPCO’s research and development engineer- 
ing facilities are available to you. Because of our 
specialized experience in the design and manufac- 
ture of precision rotary electrical equipment, we 
can often save you both time and money in finding 
the most practical answer for you. 

Moreover, once the design is established, you can 
count on EEPCO’s manufacturing skill to produce 
the equipment you need with unsurpassed, unvary- 
ing quality. Whatever your power problem—simple 
or complex—EEPCO engineers will welcome the 
opportunity to work with you. 


WRITE FOR CATALOG INFORMATION 
Covering EEPCO’s New Model 
MS-3600 Shaded Pole Motors 


ELECTRO ENGINEERING 
PRODUCTS COMPANY, INC. 


609 WEST LAKE STREET, CHICAGO 10, ILLINOIS 


P-M DC MOTORS & GENERATORS ei h ia by Tem len eel 8) 


SHADED POLE MOTORS 2-4-6 Pole * DC MOTORS & GENERATORS 


P-M AC GENERATORS ° 


CAPACITOR TYPE MOTORS 











MOTORS 




















A-c | D-c | univ. | 

"Miniature Timing Motors, Geared| | _x | =. oe 
Subfractional, Under 1/20 Hp. 5 B | Cc # D ee 
Fractional, 1/20, %4 Hp. F | ra HO sf 7 
Integral, 1to7% Hp. = | K | vc | | mM 
“Integral, Over 74% Hp. + | N | Oo | Ss” . 
Gearmotors is in ae Q | R ‘| ee I a 
Generators ad a U 4 - 7 - wv 
Low Voltages (Under 110) , 2 - eo oe - 


a RRR RE a 


Acro Manufacturing 
Ohio (B) 
Allis-Chalmers Mfg. Co Milwaukee 1, 
Wis. (KLMNOUQRTUVW) 

Allis Co., Louis, Milwaukee 7, Wis. 
(KNQ) 

Baldor Electric Co., 


Co., Columbus 16, 


4353 Duncan Ave., 


St. Louis 10, Mo. (FGKLN) 
Barber-Colman Co., Dept. L, 1403 Rock, 
Rockford, Ill. (BCEYZ) 
Belgian Electric Sales Corp., 40 E. 49th, 
New York 17, N. Y. (BCDFHKNPQ) 
Bodine Electric Co., 2256 W. Ohio, Chi- 


cago 12, Il. (ABCDEFGHIQRTYZ&) 
Bristol Motor Div., Vocaline Co. of Amer- 
ica, Inc., Old Saybrook, Conn. (AEY) 
Brown Boveri Corp., 19 Rector, New York 
6. N. Y¥. (KN) 


Century Electric Co., 1806 Pine, St. 
Louis 3, Mo. (FGKLNOQR) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. (A) 

Crocker-Wheeler Div., Elliott Ca, Am- 
pere, N. J. (KLNOPQRUVW) 


Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 
Doelcam, Corp. Soldiers Field Road, Bos- 


ton 35, Mass. (Servo) 

Doerr Electric Corp., Cedarburg, Wis 
(FGKL) 

Eastern Air Devices, Inc., 585 Dean, 
Brooklyn 17, N. Y. (ABEFJQTU) 
Electric Auto-Lite Co., Toledo 1, Ohio 

(GZ) 

Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn. 
(BCDEFGHJUVW) (Servo) 

Electric Specialty Co., 171 South, Stam- 


ford, Conn 
(FGKLMNOPUVWYZ) 
Electro-Dynamic, Div. of General Dynam- 


ics Corp., Bayonne, N. J. (KLNOV) 
Electro Engineering Products Co., Inc., 
609 W. Lake, Chicago 10, Ill. (BCD- 
UVX) 
Elliott Co., Crocker-Wheeler Div., Am- 
pere, N. J. (KLNOPQRUVW) 
Emerson Electric Mfg. Co., St. Louis 21, 


Mo. (FGJKLMQB) 
Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Ill. (FKYNOPQUVWY) 


Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 

Ford Instrument Co., 31-10 Thompson 
Ave.. Long Island City, N. Y. (Servo) 

G-M Laboratories, Inc., 4300 N. Knox 
Ave., Chicago 41, Ill. (Servo) 

General Electric Apparatus Div., 


Co.. 

Schenectady 5. N. Y. 
(BCDEFGHIKLMNOPQRSTUVWYZ&) 
General Industries Co., Dept. ML, Elyria, 


Ohio (BQYZ) 

Hagen Manufacturing Co., Inc., Sub. of 
Eagle Signal Corp., Moline, nh 
(ABCDE) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 


(ABCEVXYZ) 


Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington. Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (RCDFZ) 

Holtzer-Cabot Div., National Pneumatic 
Co., Inc., Boston 19, Mass. (QRUV) 





Hoover Co Electric Motor Div., 119 
Brouk Ave., N. Plaintield, N. J. (FK) 
Howard Industries, Inc., Dept. EM-10, 
1760 State, Racine, Wis. (ABCDEFG- 


HQRTUVYZ) 

Janette Electric Mfg. Co., 
Ill. (FGKLQRUV) 

Ketay Manufacturing Corp., 555 Broadway, 
New York 12, N. Y. (Servo) 

Lamb Electric Co., Kent, Ohio 
(BCDEFGHJQRSZ) 

Leece-Neville Co., Cleveland 14, 
(VZ) 

Leland Electric Co., Div. of American 
Machine & Foundry Co., Dayton 1, Ohio 
(FGKLNOUV) 

Marco Industries, Inc., 788 Terrace Blvd., 
Depew, N. Y. (BCFHY) 

Master Appliance Mfg. Co., Fourth & On- 

Ohio 


Morton Grove, 


Ohio 


tario, Racine, Wis. (CDGH) 
Master Electric Co., Dayton 1, 
(FGIKLMNOPQRTUVWZ) 


Motordyne, Inc., Dept. N, 2661 S. Myrtle 
Ave., Monrovia, Calif. (VZ) 

Motoresearch Co., 1600 Junction Ave., Ra- 
cine, Wis. (BQY) 

Oster Manufacturing Co., John, Racine, 
Wis. (BCFGHUVYZ&) (Servo & Syn- 
chro) 

Packard Electric Div., General Motors 
Corp., Warren, Ohio (FC) 

Peerless Electric Co., 1415 W. Market, 
Warren, Ohio (FGKLN) 

Pesco Products Div., Borg-Warner Corp. 
24700 N. Miles Rd., Bedford, Ohio 
(CGLZ) 


Portable Electric Tools, Inc., Motor Div., 
200 W. 83rd, Chicago 20, Ill. (GHL) 
Rae Motor Corporation, P. O. Box 291, Ra- 

cine, Wis. (BCDFGHYZ&) 
Reliance Electric & Engineering Co., 1054 


Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 

Reuland Electric Co., Alhambra, Calif. 
(KNQ) 

Robbins & Myers, Inc., Motor _ Div., 
Springfield 99, Ohio (BCDEFGJKNU) 

Rynel Corp., 301 Miller, Sterling, Ill. 
(QR) 

ou Co., Loyd, 1022-32 N. Sixth, St. 


(BCDYZ&) 
New Hyde Park, 


Louis 1, Mo. 
Servo Corp. of America, 
N. Y. (Servo) 
Servomechanisms, Inc.. 500 Franklin Ave., 
Garden City, L.I., N.Y. (Servo) 
Smith Corp., A. O., 5715 Smithway, Los 
Angeles 22, Calif. (FKN) 
Star-Kimble Motor Div., of Miehle Print- 
ing Press & Mfg. Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 
Transicoil Corp., 107 Grand, New York 
13, N. Y¥. (Servo) 
United Pressed Products Co., 741 W. Har- 
rison, Chicago 7, Ill. (BY) 
U. 8. Electrical Motors, Inc., Los Angeles 
54, Calif ene eens’ iia 
Wagner Electric Corp., : ym 
ane. St. Louis 14, Mo. (FGKLNYZ) 
Wesche Electric Co., B. A., 1626 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 








National Metal Edge Box Co., 1212 Cal- 
lowhill, Philadelphia 23, Pa. 

Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield 99, Ohio 

Spaulding Fibre Co., Inc., Tonawanda, 
ae 


MERCURY RELAYS. See Relays 


MERCURY SWITCHES. See Switches 


METALS, LAMINATED. See Laminated 
Metals. Precious and Base. 


METALS, PERFORATED. See Perforated 
Metals. 


METALS, PRECIOUS. See Gold: Lami- 
nated Metal; Platinum; Silver. 
METALS, PRE-PLATED. See Pre-plated 
Metals 

METALS, RARE 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

METERS. See Instruments. 

MICA, GLASS-BONDED. See Glass- 


Bonded Mica 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., Inc., William Dept. EM, 
North and Valley, Willimantic, Conn. 


ELECTRICAL MANUFACTURING 


Newark 
Div., 


Continental-Diamond Fibre Co., 
13, Del. 
General Electric Co., Chemical 
1 Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 1535 I Swin- 


ney Ave., Fort Wayne 6, Ind. ; 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 


Macallen Co., Bay Rd., Newmarket, N. H. 
Mica Insulator Co., Schenectady 1, N. Y. 


Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 7 
New England Mica Co., Inc., 30 Woert 


Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 


Ave., 


Insulation and Wires, Inc., 1535 I Swin- 
ney Ave., Fort Wayne 6, Ind. 

MICROFILM EQUIPMENT 

Eastman Kodak Co., Rochester 4, N. Y.- 


(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 


MOLDING MACHINES, PLASTIC 
Kux Machine Co., 6725 N. Ridge, 
cago 26, IIL. 
MOLYBDENUM—Sheet and Wire 
(See also Contacts) 
Metallurgical Corp., 
ll 


Chi- 


Fansteel North Chi- 
cago, 
eS een 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 


45. 










TIL NR AL TTT Ail nn LE SI ANSI i ban seine 


DIELECTRIC STRENGTH 
TESTING INSTRUMENTS 


. «from a handful 
...to a shop full! 


You name it... ARI either has it, or can build it for 
you promptly from sound design and long experience 
with virtually every known type of high potential 
dielectric strength testing instrument. 


Standard “‘Hypot” Juniors range from 0-1500 volts 
to 0-6000 volts. Large mobile Hypots available to 
50,000 volts, 5 KVA. Write for data today ! 


LSTA P CRAIN ST tater TaD 
eae Saree wT. ay Tee ea aA 


CHICAGO 18, ILLINOIS 





3794 WEST BELMONT AVENUE * 






MTT Masson 
As 


Brin: 
— 


have working pressures 1 aia 
range as high as 3000 psi. 
Specifically designed for 
remote push button control 
of hydraulic systems, as 
well as for the handling of 
any non-corrosive fluids. 
Poppet construction elim- 
inates leakage. Impreg- 
nated coils are oil and moisture resistant. Unit can be 
mounted in any position. Available in 110-220 A.C 


Write for illustrated circular J. 


aD ENGINEERING Pe 


ey 
CON ES 


725 CUSTER AVENUE \ 
EVANSTON 


ILLINOIS 
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| sistant. High dielec- 
| cost. 
| Cut shows beads 


| size. 





Specify 


STAR LAVOLAIN 





when you want good dielectric 


strength at high temperatures in 


SMALL PORCELAIN PARTS 


| You will also get excellent mechanical strength and 


good thermal shock resistance by using LAVOLAIN 


| which is designed for economical, high volume pro- 


duction of small parts. 


LAVOLAIN is a steatite ceramic and has found wide 
use as rods, bushing, resistance-wire holders and 


| switch bases for a wide range of products—electric 


ovens, roasters, toasters, radiants, rheostats, immer- 
sion heaters and similar appliances. 


STAR INSULATING BEADS 


Ball and socket 
type for insulating 
bare wire. Heat re- 


tric strength. Low 
Quickly ap- 
plied. 13 stock sizes. 


approximately half 





Send for Samples and Complete Information 


PORCELAIN COMPANY 


41 Muirhead Avenue « Trenton 9, N. J. 
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YOU USE... 
OR CAN USE < 




































































Molded or Fabricated Parts — +H 
One or a Million! 

















GROMMETS ¢ VACUUM CUPS 
SPRING © SLAB ¢ CYLINDER ‘‘ 
BUMPERS © BUSHINGS 
EXTRUSIONS ¢ TUBING 
WASHERS © GASKETS 

































































Largest stock of sheet and 





sponge in the U.S.A. 











On any problem concerning 
Molded, Extruded, Lathe-Cut 
or Fabricated parts, our 
engineers can help you. 






























































Attantic InpiA Rusper Works, INC. 


571 W. Polk St Phone HArrison 7-8290 














- 


li a-l- Toma 








































at 


such as fishing reels, timing devices, control motors, etc. 
often require small gears with specially designed teeth. 


Beaver Gear engineers are trained to assist you in the design 
and application of these gears. In our modern plant, crafts- 
men — with many year’s experience in manufacturing gears 
— work with the latest type of equipment to assure you of 
receiving gears machined precisely to your specifications. 


We invite you to submit your prints 
for quotation without obligation. 


IN GEARS 


1035 PARMELE ST. 
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Mallory & Co., 
6. Ind 


MOTOR BASES. ADJUSTABLE 
Atte Coaiasans Mfg. Co., Milwaukee 1, 
is 
General Electric (Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio 


MOTOR CONTROLS and STARTS 





Inc., P. L., Indianapolis 


See Controllers, Motor; Push Button 
Stations. 

MOTORS, AIR 
Gast Manufacturing Corp., 100 Hinkley, 


Benton Harbor, Mich 


MOTORS & GENERATORS. See Motors 
Table on page 366. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Barry Corp., 708 Pleasant, Watertown 72, 
Mass 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 


36th, Minneapolis 16, Minn. 
Surprenant Mfg. Co., 
Boston 8, Mass. 


York 20, N . 
Van Cleef Bros., Inc., 
Chicago 19, Il. 


MOVEMENTS, CLOCKS and TIMING 


7800 Woodlawn 


Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 

Haydon Co., A. W., 234 North Elm, Wa 
terbury 20, Conn. 
Haydon Mfg. Co., Inc., 

rington, Conn. 


NAME and INSTRUCTION PLATES 


Chicago Thrift-Etching Corp., 1555 N 
Sheffield Ave., Chicago 22, Ill 


2536 Elm, Tor 


199 Washington, 
U. S. Rubber Co., Rockfeller Center, New 
Y 





Arrow-Hart & Hegeman Electric ¢ 
Hawthorn, Hartford 6, Conn. ve. ge 


Bristol Co., 153 Bristol Rd. y 

ote oon d., Waterbury 
a Controller Co., 1146 KE. 
Cleveland 10, Ohio sana. 


ee Signal Corp., 202 20th, Moline 1, 


Gemco Electric Co., 25681 W. E 

att, Detroit 19." Mich. om Wie 
eneral Electric Co., Apparatus S 
Bachenectady 5, N. Y we ae. 
einemann Electric Co., 99 Pl Tren - 
ton, N. J. as 

Square D Co., 
kee 12, Wis. 

Ward Leonard 


4041 N. Richards, Milway- 


Electric Co., 34 § 
Mount Vernon, N. Y. —. 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Lit 
wrattsbureh 22, Pa. a 
Vheelco Instruments Div., Barber-Col 
Co., 1403 Rock, Rockford, II. — 


PANELS DIAL. See Dials and Panels. 


PANELS, SHEET STEEL. §& 
Sheet Metal. pe Geta, 


PAPER, INDUSTRIAL 
Cottrell Paper Co., Ine., 
a River 1, Mass 
osinee Paper Mills Co., Dept. E 
py notinee. Wis. ’ ~ 
yest Virginia Pulp and Paper Co. 3 
Park Ave., New York 17, N. Y. _ ” 


3630 
Wooddale Ave., Minneapolis 16, Minn. 
Minnesota Silicone Rubber Co., 5724 W. 


88 Purchase, 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 
Continental-Diamond Fibre Co., Newark 
13, Del. 
Cottrell Paper Co., Ina, 88 
? Fall River 1, Mass. 
General Electric Co., Chemical Div 
1 Plastics Ave.. Pittsfield, Mass , 
Insulation and Wires, Inc., 1535 I Swin- 
ney Ave., Fort Wayne 6, Ind. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 


Purchase, 


Continental-Diamond Fibre Co., Newark Irvington Varnish & Insulator Co., 9 Ar- 
13, Del. gyle Terrace, Irvington 11, N. 
Electric Auto-Lite Co., Port Huron. Mich 


General Electric Co., 


Chemical Div., 
Plastics Ave., 


Pittsfield. Mass. (Plastics 


Grammes & Sons, Inc., L. F., Allentown, 
Pe 


Pa 
Lancaster Lens Co., Lancaster, Ohio 
Mica Insulator Co., 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., 
(Cupro-Nickel) 
Chase Brass & Copper Co., 

Conn. 
Driver Co., Wilbur B 
Ave., Newark 4, J 
Driver-Harris Co.. Harrison. N. J. 
International Nickel Co., Inc., 67 Wal 
New York 5. N. Y. 
Revere Copper & Brass Inc., 
Ave., New York 17. N. Y 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co.. 


Conn 

Federated Metals Div 
& Refining Co., 120 Bway, N. 
_ 


Revere Copper & Brass IJnc., 
Ave.. New York 17. N. Y 
Sevmour Manufacturing Co.. 

Conn 


Seymou 


Schenectady 1, N. Y. 


Waterbury 20, Conn. 


Waterbury 20 


230 Park 


Waterbury 20, Conn 
Chase Brass & Copper Co., Waterbury 20. 


American Smelting 
, 


230 Park 


Johns- Manville, Box 60, New York 16. 


1 

) Mica Insulator Co., Schenectady 1, N. Y¥ 
Mitchell-Rand Insulation Co., Ine., 52 
Murray, New York 7, N. Y 

Mosinee Paper Mills Co., Dept. EM, 
Mosinee, Wis. 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y¥ 

National Vulcanized Fibre Co., Wilming 
ton 69. Del. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 


Spaulding Fibre Co Inc., Tonawanda, 
N. Y. 


150 Riverside 


PAPER, PHOTOGRAPHIC REPRODUC. 
TION 


I, Bruning Co., Inc., Charles, Dept. F113, 
4700 Montrose Ave., Chicago 41, TL. 
Eastman Kodak Co., Rochester 4, N. Y. 


PAPER TRACING. 


See Tracing 
and Paper 


Cloth 


PARTS FEEDERS, SELECTIVE 
Detroit Power screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. (Hopper Units) 


Waterbury Rolling Mills. Waterbury. Conn 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless 


NUTS. 


See Fasteners. 

NUT RIINNERS. See Pneumatic 
and Equipment: Screw-Driving M 
chines. 


OHMMETERS. See Instruments. 


Tonle 


Syntron Co., Homer City, Pa, (Vibrator) 

PERFORATED METALS 

Wickwire Spencer Steel Div., Colorado 
. Fuel and Iron Corp., 2 New Bond, 
Worcester 6, Mass 

PERMANENT MAGNETS. See Magnets 


Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 
Chase Brass & Copper Co., Waterbury 20, 
a Conn. 
Mallory & Co., Inc., P. R 
6, Ind 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


Indianapolis 


OILERS. See Lubricators, Oi] or Greare Seymour Manutacturing Co., Seymour, 
li . . Com. 
Waterbury Rolling Mills, Inc., Waterbury, 
OSCILLOSCOPES Conn. 
Federal Telephone & Radio Corp., 199 
Kingsland Rd., Clifton. N. J PHOTOELECTRIC CELLS AND TUBES 
ee ae : Electronics Div.. Bradley Laboratories, Inc 168 Columbus 
: A. 4 Ave., New Haven 11, Conn 
Triplett Flectrical Instrument Co., Bluf- General Electric Co Electronics Div., 


ton. Ohio 
Waterman Products Co Ine... 
Emerald, Philadelphia 25. Pa 


2445- 


OSCILLOGRAPHS 


| See Instruments 


ae Thompson Rd., Syracuse, N 
4 International Rectifier Corp., 6809 5. 
Victoria Ave., Los Angeles 43, Cal 
Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. 


PHOTOELECTRIC CONTROLS 


OVFNS. INDUSTRIAL General Electric Co., Apparatus Sales Div., 
Insulation and Wires. Inc 15325 1 Swin- Schenectady 5, N. Y. 
ney Ave Fort Wayne 6. Ind Mercoid Corp., 227 W. Belmont Ave., 
Chicago 41, Tl. 
PACKAGING. See Boxes and Crates: Con Westinghouse Electric Corp Gateway 
tainers, Packaging and Shipping. Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, 
& Varnishes 


PALLADIUM. See Platinum and Platin 
Products 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. 
waukee 4, Wis 


Second, Mil 


Weston Electrical 


Instrument Corp., 614 
Frelinghuysen Ave., 


Newark 5, N. J. 


Enamels, Paints 


Pillow. 


PILLOW BLOCKS. See 
um PINS, COTTER AND LOCK. See 


Fasteners. 


Blocks, 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn 


13 Mountain Grove, 


To communicate with any manufacturer whose name appears 


| in this issue use READER 


ELECTRICAL 


INQUIRY FACILITY, page 245. 
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WUE WA 


TRACING CLOTH ° 


Sooners and 
eee TIMING MOTORS 


offer the solution to p,oblems of 


hoe obtaining better performance at lower 
lA ie cost ...in timing mechanisms demand- 
Pe F ing long life and dependability. 
ee 
el HERE'S Engineers find SYNCHRON Timing 
Motors easy to adapt — versatile 


WHY: in application — when designing 
ae timing devices. They're small, com- 
ir Conditioning 


pia pact, and extremely powerful and rugged. 
eck tS SYNCHRON Timing Motors pull up to 8oz. di- 
ei | rect load at 1 RPM, operate efficiently at —40° to 


l © f a +-140°F. They're available with gear trains to con- 
KY Poe. vert any speed . . . may be mounted in any posi- 






















tion. 
Which of th 
lbeothane TIMING MACHINES 
) applications shown at 
right interests you? The SYNCHRON Timing Machine is pre- 
There is a cision engineered for easy adaptability, 


comes ready to install in any timing 
device where compactness, accuracy and 
dependability are essential. 


SYNCHRON engineers will be glad to 
work with you in solving any special 
design problems you may have. Write in 
complete confidence. 


SYNCHRON High Torque Timing Motors 
C W. for devices requiring intermittent motion. 
& Send for details. 


Products of HANSEN MFG. CO. Inc., Princeton, Ind. 
Mail Coupon Today for Latest Synchron Catalog 


Mercury 
Clutch 


for each one. Write for 
full details today. 





Mercury Clutch Division 
AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 


HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. 
Send catalog and engineering data to: 
Name 


Firm 





| 


| 

| 

| 

| 

| 

| 

Address 
| 

ks 
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THERES 
rf 

LESSON. 
HERE 


ON CHOOSING MOTORS 








—on’t try to make a standard 
motor stretch when the job calls 


for a Wesche Special Motor. 


Most powering jobs can be solved satis- 
factorily with some kind of standard motor. 
Wesche is in business to solve the tougher 
problems that call for a specific combination 
of features. You tell us what the job requires 
and we design and build the motor that will 


do it—and go on doing it year after trouble. 


free year. 


Our catalog includes a simple data sheet that 
can be filled in easily and quickly to give us 


all the facts we need to quote. 


Send for 
your 

FREE COPY 
Today. 


a wr 
Ts Th Man pual 


THE B. A. WESCHE ELECTRIC 00 “eo 


1626 VINE STREET © CINCINNATI 10, OHIO 





PLASTICS, COLD MOLDED & 


s g F x, To. y 
INORGANIC. See Ceramics. at Ter tae. See, 
Stone Paper Tube Co., Inc., 900-922 
PLASTICS-CUSTOM MOLDERS, Franklin, N. E., Washington 17, D. Se 
EXTRUDERS and FABRICATORS Zoster a ne Norristown, Pa. 
oa E estinghouse jlectric Corp., Gateway 
Alden Products Co., 125 N. Main, Brock- ‘e yr N 
a. oc Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, P: 
American Hard Rubber Co., 11 Mercer, — a 
New York 13, N. Y¥ 


American Insulator Corp., New Freedom, PLASTICS—MOLDING, LAMINATING 


Pa. CASTING AND EXTRUSION 
Ameen Se Div., Raybestos-Manhat- COMPOUNDS 
tan, Inc.. Manheim, Pa. Alkyd Molding Com 1 
Barber-Colman Co., Dept. L, 1403 Rock, Celiolone Acetate — (a) 
_, Rockford, Ill, Cellulose Nitrate (K) 
Chicago Molued Products Corp., 1024 N. Epoxy Resins (Uv) 
Kolmar Ave., Chicago 51, II. Ethyl Cellulose (B) 
Commercial Plastics Co., 2806 W. North Fluorocarbons (P) 
_Ave., Chicago 47, Tl. : Melamine- Formaldehyde (C) 
Continental-Diamond Fibre Co., Newark Methyl Methacrylate (D) 
13, Del. Phenolics (E) 
Crane Packing Co,, 1824 Cuyler Ave., Plastisols, Vinyl (I) 
Chicago 13, Ill $ Polyamide (Nylon) (G) 
Davies Molding Co. , Harry, 1428 N. Wells, Polyethylene (H) 
Chicago 10, Ill. : Polystyrene (F) 
Dayton Rogers Mfg. Co., Minneapolis 7, Polyester Resins (Q) 
_ Minn. , Silicone Resins (8) 
Electric Auto-Lite Co., Bay Mfg. Div., Urea Formaldehyde (J) 
723 New Center Bldg., Bay City, Mich. Vinyl Acetal (L) 
~_ Resistor Corp., Plastics Div., Erie, Vinyl Alcohol (K) 
a. Vinyl Chloride V 
Federal Telephone and Radio Corp., 199 vinl Chlorid— ii 
Kingsland Rd., Clifton, N. J. Vinylidenechloride (Ww) 
— Co., + ofS. 8 Spring Grove Ave., Vinyl Chloride Acetate (M) 
Cincinnati y i N) 
General Electric Co., Chemical Div., Sas See 
1 Plastics Ave., Pittsfield, Mass. American Cyanamid Co., 33 D. Rockefeller 
Gries Reproducer Corp., 149 Beechwood Plaza, New York 20, N. ¥. (CJQ) 
Ave., New Rochelle, N. Y. Bakelite Co., A Division of Union Carbide 
Irvington Varnish & Insulator Co., 9 Ar- & Carbon Corp., Dept. SF-20, 30 E. 
gyle Terrace, Irvington 11, N. J. 42nd, New York 17, N. Y. (EFHJMO 
Kuhn & Jacob Molding and Tool Co., UV) 
1204 Southard, Trenton 8, N. J. Dow Corning Corp., Dept. AEI-12, Mid- 
Kurz-Kasch, Ine., 1419 8. Broadway, land. Mich. (S) 
Dayton 1, Ohio du Pont de Nemours & Co., Inc., E. L., 
Midwest Molding & Mfg. Co., 4630 W. Polychemicals Dept., 350 Fifth Ave., 
Fullerton Ave., Chicago 39, Tl, New York 1, N. Y. (ADGKLPR) 
Natvar Corp., 207 Randolph Ave., Wood- Durez Plastics & Chemicals, Inc., 1312 
bridge, N. J. Walck Rd., North Tonawanda, N. Y. 
Phalo Plastics Corp., Commercial & Fos- (E) (Casting Resins) 
ter. Worcester, Mass. General Electric Co., Chemical Div.. 1 


Plastic Research Products, Urbana, Ohio Plastics Ave., Pittsfield, Mass. (EFQS) 
Polymer Corp. of Pennsylvania, Reading, Glastic Corp., 1823 E. 40th, Cleveland 3, 


Pa. Ohio (Q) 
Rogan Brothers, 8027 N. Monticello Ave., Goodrich Chemical Co.. B. F. Dept. 
Skokie. Ill GH-12 Rose Bldg., Cleveland 15, Ohio 
Rostone Corp., 123 8. Earl Ave., Lafay- (INVW) 
ette. Ind, (Inorganic) Hercules Powder Co.. Cellulose Products 
Surprenant Mfg. Co., 199 Washington, Dept., 971 Market, Wilmington, Dela- 
Boston 8, Mass. ware (AB) 
U. S. Gasket Co., Camden 1, N. J. Houghton Laboratories, Inc., 301 Bush, 
Wiggins Plastic Molding Co., Inc., 317 Olean, N. Y. (U) 
Cortlandt, Belville 9, N. J. Kellogg Co.. M. W.. Sub. of Pullman, 
Inc., P. O. Box 469, Jersey City 3, 
N. JZ. (P) 
PunncAtons ee Konpers Co Inc.. Chemical Division 


Dept. EM-123, Pittsburgh 19, Pa. (AF) 


Auburn Manufacturing Co., 310 Stack. winnesota Mining & Mfg. Co., St. Paul 


Middletown. Conn 6, Minn. 
Barber-Coiman Co., Dept. L, 1403 Rock, pyastic Research Products, Urbana, Ohio 


Rockford, Ill. *%olymer Corp. of Pennsylvania, Reading, 
Chicago Molded Products ai” 1024 N Pesyme die 


Pa 
Kolmar Ave., Chicago 51 Rogan Brothers, 8027 N. Monticello Ave., 





Continental-Diamond Fibre Co., Newark Skokie. Ill. (CEJ) 

13, Del. : Rostone Corp., 123 E. Earl Ave., Lafayette, 
Electric Auto-Lite Co., Bay Mfg. Div., Ind. (H) 

723 New Center Bldg., Bay City, Mich. gy.1) Chemical Corp., 500 Fifth Ave., New 
Formica Co., 4645 Spring Grove Ave., York 36. N 


Cincinnati 32, Ohio Ss Chemical Co., 61 Berlin, East 
General Electric Co., Chemical Div. et pt 


1 Plastics Ave., Pittsfield, Mass. U. S Rubber Co.. Rockefeller Center, 
Kurz-Kasch, Inc., 1419 8S. Broadway, New York 20. N. Y¥ 
Dayton 1, Ohio r 


Mica Insulator Co., Schenectady 1, N. Y. e 
Midwest Molding & Mfg. Co., 4630 W. PLATINUM and PLATINUM PROD 


Fullerton Ave., Chicago 39, Il. UCTS (See also Contacts) 

National Vulcanized Fibre Co., Wilming- aoe & Co., Inc., 113 Astor, Newark 5, 
ton 99, Del J b 

Ryerson & Son, Inc., Joseph T., Chicago, miniuke Co., C. S., 319 Washington, Mt. 
Ill. Vernon, N. Y 

Spaulding Fibre Co., Inc., Tonawanda. General Plate Div.. Metals and Controls 
ae Corp., 412 Forest, Attleboro, Mass 


Taylor Fibre Co., Norristgwn, Pa. Handy & Harman, 44 Fulton, New York 

U. S. Gasket Co., Camden 1, N. J. le ile a 

Westinghouse Electric Corp., Gateway Ney Co., J. M., 371 Elm, MSartford 1, 
Center, Bldg. No. 3, 401 Liberty Ave., Conn. 


Pittsburgh 22, Pa. 
PLIERS & CUTTERS, WIRE 
PLASTICS, SHEETS, RODS & TUBES Henkel-Clauss Co., Fremont, Ohio . 
Aircraft-Marine Products Inc., Amplifilm Klein & | Sons, — $200 Belmont 
Div., 2100 Paxon, Harrisburg, Pa, (Di- Ave., Chicago 18, Il. 
electric Sheets) 
. bide PLUGS AND RECEPTACLES 
oS Gees nee ors. C= E Alden Products Co., 125 N. Main, Brock- 


nc ton 64, Mass 
omen, ae 5 ae, Products Arrow-Hart & Hegeman Electric Co., 103 
Corp., 2717 N. Normandy Ave., Chi- Hawthorn, Hartford 6, Conn, c 
cago, Ill. (Sheets only) Automatic Electric Sales Co., 1033 W. 
Cleveland Container Co., 6201 Barberton Van Buren, Chicago 7, nL 
Ave., Cleveland 2, Ohio (Tubes) Belden Mfg. Co., 4633 W. Van Buren, 
Continental-Diamond Fibre Co., Newark Chicago 44, Til ; 
13. Del. Cannon Electric Development Co., Dept. 
Durez Plastics & Chemicals, Inc., 1312 fei. 3209 Humboldt, Los Angeles 31, 
fi Rd., North Tonawanda, N. Y. Jalif. 2 ; 
amen Kodak coe Rochester  M. %. Cornish Wire Co., Inc., 50 Church, New 
Formica Co., 4645 Spring Grove Ave., York, N. Y A 
Cincinnati 32, Ohio Crouse-Hinds Co., Syracuse 1, N. Y. 
General Electric Co., Chemical Div., General Electric Co., Construction Mate- 
1 Plastics Ave., Pittsfield, Mass. rials Div., Bridgeport 2, Conn. q 
Glastic Corp., 1823 E. 40 St., Cleveland Johnson, E. F., 202 Seond Ave., 8S. W. 
3, Ohio Waseca, Minn. 

Insulation and Wires, Inc., 3435 Chouteau Jones Div., Howard B., Cinch Mfg. Corp., 
Ave., St, Louis 3, Mo. Chicago 24, Ill. 

Insulation and Wires, Inc., 1535 I Swin- Joy Manufacturing Co., Henry W. Oliver 
ney Ave., Fort Wayne 6, Ind. Bldg., Pittsburgh 22, Pa. 


Mica Insulator Co., Schenectady 1, N. Y. Packard Electric Div., General Motors 
Mitchell Rand Insulation Co., Ine., 51 Corp., Warren, Ohio 


Murray, New York 7, N. Y,. Pass & Seymour, Inc., Solvay Station, 
National Vulcanized Fibre Co., Wilming- Syracuse 9, N. Y. 

ton 99, Del, Pyle-National Co., 1388 N, Kostner Ave., 
Polymer "Corp. of Pennsylvania, Reading, Chicago 51, Ill 

Pa. Pyramid Instrument Corp., Lynbrook, 
Resinite Corp., Div. of Precision Paper a 


Tube Co., 2035B W. Charleston, Chi- Riverside Manufacturing and _ Electrical 

cago 47, Til. Supply Co., 10227 Michigan Ave., Dear- 
Ryerson & Son, Inc., Joseph T., Chicago, born, Mich. 

Til. Royal Electric Co., Inc’, Pawtucket, R. 1 








To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 
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STA-WARM heated pipe circulates 
potting compound, pitches, asphalts, ~ 
etc., any distance from melting tank 
and heated pump to point in use... 
without allowing a drop in tempera- 

) ture. Heated pipe helps hot material 


Mype 
. en 


Ah 


Hi 





‘ to flow more freely. 
> Valves and heated hose may be in- 
} stalled along the pipe line at points 


of application. 


Temperature controlled by ther- 
mostats. 110 or 220 V. a-c. 


Write today for Patented, No. 1,933,555 
1 speci cations ALSO, heated gate valves and fittings in THE SOLDERLESS, TAPELESS WIRE CONNECTORS 
; a sizes from 1 up. Flexible heated hose 





JUST SCREW 
THEM ON — 
LIKE A NUT 
ON A BOLT! 








ta-Warim ELectric co. 








565 N. CHESTNUT ST., RAVENNA, OHIO 
1 
| iden ———_—_——_—_—_—__—__—_—#—— | For Solid and/or 
. | Stranded Wires—Sizes 
for all common wire 
sh PTs combinations. 
t ' . ARE DEMANDING Where the performance of your product hinges on the 
; A r- MILWAUKEE dependability of wire connections, it’s your reputation 


you protect when you use the quality insurance of 


IDEAL “Wire-Nuts.” 1000 ““Wire-Nuts” give you 1000 
perfect connections—safe, strong, permanent connec- : 


tions that never let your product—and you—down! 


8 5 " " 4 S N | 1 R " What’s more, “Wire-Nuts” are money savers on the 
kc ek production line. Lightning-fast splices, by hand or 


% — SIZES FROM 50 TO 2000 WATTS “Wire-Nut” Runner, cut the costly delay of other con- 
FIXED © ADJUSTABLE © TAPPED necting methods .. . for no other type of connector is 
so fast and easy to apply! You'll get the extra savings, 
too, of no rejects, no re-makes, no servicing penalties. 
* Don’t use less than the best when the best costs you 
MILWAUKEE'S production has less! Use IDEAL “Wire-Nuts,” 
stepped up to meet demand for 
RIBWOUNDS! These are MILWAU- 
KEE’S answer to space-saving | 


applications where high wattage A | 3 4 4 a. <4 c @) "4 4 D H 


n, 

: . | 
t. and low resistence is re- New double-strength phenolic plastic shells 
” quired. Accurate — built 


. New fast-action knurling ag 
buttress-threaded, long skirts Lone 
automatic assembly and in- 
spection for unmatched 


quality control 


LEADING j IDEAL INDUSTRIES, Inc. 


All other types | DISTRIBUTORS iCuB * Park Avenue, Sycamore, Ill. 
of wire wound 


J for high performance. 









Write, wire or phone today 





for quotations—samples. 





SOLD THROUGH 














Please send me FREE sample of Ideal ‘‘Wire- 
‘ resistors are | Nuts."" We connect_______No. ——wires | 
available — SEE FOR ON icc AC cnc ON 
specials are YOURSELF... | 
:, made to your TRY Nome 
2 si specifications. | **WIRE-NUTS"' 


I a esctereninscsinnsannnseiamtnsiaccaagihsatiailuanntaa 


I 
Company———___——————————— { 
FREE! 





L MILWAUKEE RESISTOR CO. 


acter cseerinjtinnccensl cre aiibtainciicnante 
706 W. Virginia Street, Milwaukee 4, Wisconsin 


ee 
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18 to 30 volts 
with or with- 
out brake... 


* Ambient temperature: —55° C to 
+ 105° C. 


¢ Size: 1.25 in. diameter, 2.18 in. long. 


¢ Weighs 5.3 ounces . . . without brake. 


We can manufacture these motors to 
your specifications. particular 
is used on an actuator for 


This 
aircraft 
discuss 


Let’s your 


mc 


meet 
otor 


use. 


need! 


Write or wire us, TODAY 





Dept. N, 2661 S. Myrtle 


MV OvORDWwINE 


Ave. 


MONROVIA, CALIFORNIA 


Saves 2 ways 


lo used as a 


I load-carrying nut 
i —offers triple 
locking action 









Saas 
77277272 
Wi 





Provides vibration-proof assembly 
| of light parts, without lockwashers. 
Three locking forces assure tight- 
j ness (see cross-section). Has pleas- 
ing appearance of cap or acorn 
| finishing nuts. 

| @ used as an ; 
| adjusting nut Heal 

-stays put anywhere 
. on the screw 


Holds any desired setting or posi- 
tion on screw thread. Locking force 
3 (see cross-section) hold PALNUT 
in position with six powerful spring 
jaws which grip outside 
of screw. 


The PALNUT Co. 
66 Cordier St., Irvington Ti, N. J. 


In Canada 
P. L. Robertson Mfg. Co., Ltd. 
Milton, Ontario 
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| MOTORS 

| GENERATORS 
|RELAYS 

| TRANSFORMERS 


SPEED CONTROL 
GOVERNORS 


MAGNETIC 


jSERVO AMPLIFIERS 


MAGNETIC 


CONTROLS & CIRCUITS 


nf, 











e Triple locking ac- 
tion holds tight 
under vibration 


e Fast assembly 
e Light weight 


Send details of appli- 
cation for free samples 
and catalog showing 
full line of PALNUT 
Lock Nuts. 


ADJUSTING TYPE 


PALNUT 


RADE 


NNT 


LOCK NUTS 














U. S. Rubber Co., Rockefeller Center, Pesco Products Div., Borg-Warner Corp,, 
New York 20, N. Y 24700 N. Miles Ra., Bedford, Ohi 
—-_ m2 vee Inc., Pump Dvt., 
Springfie a io 
PLUGS, EXPANSION Robinson, Inc., Edward E., 95 Park Ave, 
Wrought Washer Mfg. Co., 2200 So. Bay, Nutley 10, N. J, (Metering) 
Milwaukee 7, Wis. Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 


PNEUMATIC MOTORS. See Motors, Air. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 
POSTS, BINDING 


Thompson Products, Inc., 


Accessories Diy. 


2355 Euclid Ave., Cleveland 17, Ohio 


PUSH BUTTON STATIONS 
Allen-Bradley _ 


1316 S. Second, Mil- 


Co., 


waukee 4, 
Allis-Chalmers 
Wis. 


Mfg. Milwaukee 1, 


Bead Chain Mfg. Co., 13 Mountain Grove, Arrow-Hart & Hegeman Electric Co., 103 
Bridgeport 5, Conn. Hawthorn, Hartford 6, Conn 

Superior Electric Co., 83 Laurel, Bristol, Automatic Electric Sales Corp., 1033 W 
Conn. wan Buren, Chicago 7, ; 

Clark Controller Co., 1146 E 152 

POTENTIOMETERS. Cleveland 10, Ohio ” 
(See also Rheostats). Crouse-Hinds Co., Syracuse 1, N. Y 

Allen-Bradley Co., 1316 S. Second, Mil- General eee Co., Apparatus Sales Diy., 
waukee 4, Wis Schenectady N. Y. 


Bristol Company, 
Conn 


153 Bristol Rd., Bristol, 


Micro Switch Div., 


Minneapolis- Honeywell 


Regulator Co., Freeport, Til 


DeJur Amsco Corp., 45-01 Northern Blvd., National Acme Co., 176 E. 131st, Cleve- 
Long Island City, 1, N. Y. land 8, Ohio 
Helipot Corp., Div. Beckman Instruments, Pyle-National Co., 1388 N. Kostner Ave., 
Inc., South Pasadena, Calif. Chicago 51, Ml. 
International Kesistance Co., 409 N. Square D Co., 4041 N. Richards, Milwau- 
Broad, Philadelphia 8. Pa kee 12, Wis. 
Ohmite Manufacturing Co., 3613 Howard, Ward Leonard Electric Co., 34 South, 
Skokie, Ill. Mount Vernon, N. Y 
Stackpole Carbon Co., St. Marys, Pa Westinghouse Electric Corp., Gateway 
TAGliabue Instruments Div Weston Center Bldg. No. 3, 401 Liberty Ave., 
Electrical Instrument Corp., 614 Freling Pittsburgh 22, Pa 
huysen Ave., Newark 5, N. J. 
~ aE. Inc., Palisades Park, pyRQOMETERS 
Wheelco Instruments Div., Barber-Colman Ap Products, Inc., Chagrin Falls 
Co 03 oc : ri ° . 110 
1008 ‘Beck, Rockford. 20 Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 
POTS and LADLES, MELTING of America, New Hyde Park, 


General Electric Co. ° 


Apparatus Sales Div., 
Schenectady 5 Y 


Robinson, Inc., Edward E., 95 Park Ave., 
Nutley 10, N. J. 

Sta-Warm Electric Co., 565 N. Chestnut, 
Ravena, Ohio 


Vulcan Electric Co., Danvers 2, Mass. 
POWDERED METAL PRODUCTS. 
also Bearings and Bushings: 


Amplex Div., Chrysler Corp., 
6001 Harper, Detroit 31, Mich 

Bound Brook Oil-Less Bearing Co. 
Brook, N. 

Gibson Electric Co., 
Pittsburgh 21, Pa. 

Johnson Bronze Co., 
Castle, Pa 


(See 
Contacts) 


Dept. E, 
, Bound 
8349 Frankstown Ave., 
570 8. 


Mill, New 


ore <i Co., Inc., P. R., Indianapolis 

6 nd, 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores Inc., Dept. EM 1153 8, 9540 
Tulley Ave., Oak Lawn, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 

Superior Carbon Products, Inc., 9114 


George Ave., Cleveland 4, Ohio 
United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


POWDERS, METAL 
a, of james. 82 Fulton, New York 


160 Front, New 
Bronze, Copper 


New Jersey Zine Co., 
York 7, N. Y. (Brass, 
and Zinc) 


POWER SUPPLY UNITS 


American Television & Radio Co., St. 
Paul 1, Minn 
Brush Electronics Co., 3405 Perkins Ave., 


Cleveland 14, Ohio 
Electro Products Laboratories, 4501-Mf 
Ravenswood Ave., Chicago 40, Ill. 
Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 
Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. - 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 
Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6270-EM, Waltham 54. Mass. 

Servo Corp. of America, Inc., 500 Frank- 
lin Ave., Garden City, L.I., N. 

Superior Electric Co., 83 Laurel, Bristol, 
Conn. 

PRE-PLATED METALS Aluminum, 
Brass, Copper, Steel, Zinc, Sheet & 
Strip. 

American Nickeloid Co., Peru 8, Til 


PRESSES, MOLDING. See Molding Ma- 
chines Plastics. 


PRESSES, PUNCH 

Black & Webster, Inc., Dept. 9, 445 
Watertown, Newton 58, Mass. 

PRINT MACHINES 

Bruning Co., Charles, Dept. E113, 4700 
Montrose Ave., Chicago 41, Ill 

— V-TYPE. See Drives, V- 
elt. 


PUMPS. See also Compressors & Pumps, 
Air & Vacuum. 


Allis-Chalmers Mfg, Co., 
Wis. 


! 
| 
| Fairbanks-Morse & Co., 
Ave., Chicago 5, Tl. 


Milwaukee 1, 
600 S. Michigan 





To communicate with any ma 


in this issue use READER INQUIRY FACILITY, page 


ELECTRICAL 


Servo Corp. 
N. ¥ 


TAGliabue Instruments Div., 
trical Instrument Corp., 
huysen Ave., Newark 5, N 

Thermo Electric Co., Fairlawn, 

Wheelco Instrument Div., Barber-Colman 
Co., 1403 Rock, Rockford, Til. 


REACTORS. See Transformers. 


RECORDERS, GRAPHIC 
(See Instruments). 


RECORDER COMPONENTS, MAGNETIC 


((See Instruments). 


Weston Elec- 
“ Freling- 


N. J. 


RECTIFIERS, METALLIC 


se pute Corp., 3512 Water, Cuba, 
Automatic Electric Sales Corp., 1033 W. 


Van Buren, Chicago 7, Ill 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. (Selenium 
& Copper Oxide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone & Radio Corp., 199 


Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, XN. Y. (Germanium Di- 
ode, Copper Oxide, Selenium) 

International Rectifier Corp., 6809 So. Vic- 
toria Ave., Los Angeles 43, Cal. (Sele- 
nium) 

International Resistance 409 N. 
Broad, Philadelphia 8, Va. 

Mallory Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium-Copper Sulphide) 
Radio Receptor Co., Inc., Seletron & 
Germanium Div., 251 W. 19th, New 
York 14, N, Y. (Germanium Diode, 

Selenium) 

Sarkes Tarzian, Inc., Rectifier Div., Dept. 
" 415 N. College Ave., Bloomington, 
nd. 

Syntron Co., Homer City, Pa. 

Vickers Electric Div., Vickers, Inc., 1808 
Locust, St. Louis 3, Mo. (Selenium) 
Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 

Pittsburgh 22, Pa. 


RECTIFIERS, MERCURY ARC 
sa. Chalmers Mfg. Co., Milwaukee 1, 
Wis. 


Co., 


General Electric C,. Apparatus Sales Div., 
Schenectady 5 = 


Westinghouse fenstric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa. 

REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See alse 
Transformers, Variable-Voltage. 


Same eee Corp., 3512 Water, Cuba, 
N.Y 


Allis-Chalmers Mfg. Co., Milwaukee 1, 
Wis. 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. 

Burlington Instrument Co., Dept. D-93. 
Burlington. Iowa 5 
Electric Regulator Corp., Dept. L., Nor- 

walk, Conn. 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6270-EM, Waltham 54, Mass. 
R-B-M_ Div., Essex Wire Corp., Logan: 
port, Ind. 
Sola Electric Co., 4633 W. 16th, Chicage 
50, Ill. 
Standard Electrical Products Co., 2240 E. 
Third, Dayton. Ohio 
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<n | PSP “HOT” SOLENOIDS 
wae 86h to actuate aircraft valves! 
ateway 
we ) Engineers of the Wm. R. Whittaker Co., Ltd., 
' Los Angeles, were assigned to develop a 
a : hot air valve for the Allison Turbo Jet 
: engine. This 3 way selector valve is the pilot 
ae ; valve for the compressor air bleed — used 
— 3 to prevent compressor stall conditions. 
" A solenoid was needed to supply a positive, 
os . reliable actuating force at ambient 
i temperatures from —65° F to +500° F. 
See Whittaker engineers, and design engineers 
. 4 of the PSP Engineering Company, together 
also ~~ developed the specified “hot” solenoid. The 
valve and its “hot” solenoid passed all 
Crm ; tests — now is going into production. 
: : 
a PSP engineers, foremost in the solenoid field, have 
wig developed several important new firsts in “hot” solenoids 
D-93, ; —are now working toward a 600° F solenoid. | 
_ You can have complete data on PSP hot solenoids 
Div., or 220 other PSP solenoids by writing. If necessary, our | 
Div., 4 engineers will design a solenoid for you. 
pean: 
; If you have not err 
boom written for pd 
40 E. copy of our , ‘ 
injormative |P%1P? ENGINEERING COMPANY 
‘iain ‘ solenoid catalog, 
do it today. xc 8420 Otis Street, South Gate, California 
Largest manufacturer on the Pacific Coast producing quality solenoids exclusively. | ROYAL ELECTRIC COMPANY, Inc., PAWTUCKET, R. I. 
ING 
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a eae ge ee en 


0 Years of Service 


TO AMERICAN INDUSTRY 








COMPLETE LINE OF MECHANICAL 


Rubber Produets 


Whether your problem involves — Extremely 
high or low temperature — High resistance to 
oils and greases— Handling chemicals, gas, 
liquid or solids, in fact any application where 
resiliency is required, let Wilbow work it out 
for you. We specialize in fabrication of prod- 
ucts from: 


Silicone Rubber 

Hycar (Buna N) Synthetic 

Hycar (Polyacrylic) Synthetic 

G. R. S. (Buna S) Synthetic 
Thiokol (Polysulfide) Synthetic 
Neoprene (Chloroprene) Synthetic 
Natural Rubber, all types. 






’ 


Our Reputation Is Your Guarantee 


THE WILLIAMS-BOWMAN RUBBER C0. 


1945 SOUTH 54th AVENUE 
CICERO 50, ILLINOIS 
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ideal for 
Hundreds of 
Electrical Operations 


The Zenith Multi-Circuit Cycle Timer is specially designed 











operations. Available now! 






send for illustrated Bulletin. 











152 West Walton Street Chicago 10, 








| 














to 


accurately time any operation for electrical display signs, indus- 
trial furnaces, electrical appliances, laundry equipment, dry 
cleaning machinery . . . may be set for on and off periods 
with as many circuits as desired. Can be furnished without 
synchronous motor for elevator control, limit switch and similar 


“For information on volts, cycles and circuits as well as prices— 


“See classified telephone directory for name of local distributor.” 


ZENITH ELECTRIC CoO. 


Illinois 





Supetior Electric Co., 93 Laurel, Bristol, 
onn. 
Viekers Electric Div., Vickers, Inc., 1803 
Lecust, St. Louis 3, Mo. 
Westinghouse Electric 
Center Bldg. No. 
Pittsburgh 22, Pa. 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, Ind. 
(Mercury) 

Advance Electric and Relay Co., 2435 N. 
Naomi, Burbank, Calif. 

Allen-Bradley Co., 1316 S$. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. 

Allie-Chalmers Mfg. Co., Milwaukee 1, 


is. 

A’GC’A Div. of Elastic Stop Nut Corp. of 
a. 1027 Newark Ave., Elizabeth 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Meta? 
Bulb Type 

Arrow-Hart & Hegeman Electric Co., 103 


Corp., Gateway 
3, 401 Liberty Ave., 


Hawthorn, Hartford 6, Conn. 
ss Products, Inc., Chagrin Falls 88, 
nio 
Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 


Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange. N. J. 

Barber-Colman Co., Dept. L, 1403 Rock, 
Rockford, TL 


Biddle Co., James G., 1316 Arch, Phila- 
delphia 7, Pa. (Frequency Sensitized) 
Clare & Co., C. P., 4719 W. Sunnyside 


Ave., Chicago 30, Il. 

Comar Electric Co., 3349 W. Addison, Cht- 
cago 18, IM. 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. 

Durakool. Inc., Elkhart, Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div.. 
Dept. 53, West Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Five Star Co., Plants Place, Plantsville, 


onn. 

General Electric C 
Schenectady 5, 

Grayhill, Inc., 
Grange, Il. 

Guardian Electric, 
Chicago 12, Ill 

Haydon Co., A. W., 234 North Elm, Wa- 
terbury 20, Conn. 

Haydon Mfg. Co., 2536 Elm, Tor- 
rington, Conn. 

Heinemann Electric Co., 99 Plum, Trenton 
2, N. J. (Time delay) 

Hi-Spex Mfg. Co., 319 Schuyler Ave., 
Kearny, N 


‘o., Apparatus Sales Div., 
| Se # 
539 Hillgrove Ave., 


1627-P, W. 


La 
Walnut, 


Inc., 

Leach Relay Co., 5915 Avalon Blvd., Los 
Buren, Chicago 7, IIl. 

Motordyne, Inc., Dept. N, 2661 S. Myrtle 


Angeles 3, Calif. 
Magnecraft Electric Co., 1446 W. Van 
Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 
Ave., Monrovia, Calif. 
North Electric Mfg. Co., 538 S. Market. 


Galion, Ohio 

Phillips Control Corp., 84 W. Jefferson, 
Joliet, Ill. 

Potter & Brumfield, Princeton, Indiana 

Price Flectric Corp., Church & 2nd 
Frederick, Md. 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 

Riverside Manufacturing and Electrical 


Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 
Signal Engineering & Mfg. Co., 154 W. 
14th, New York 11, N. Y. 
Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 
Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio on 
ill, 


Sterling Engineering Co., 
Laconia, N. H. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 

delphia 7, Pa. 


Inc., 54 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 
Zenith Electric Co., 152 W 
cago 10, Ill, 


REMOTE CONTROLS. See Push 


Walton, Chi- 


Button 


Stations; Relays and Contactors; 
Switches. 

RESINS, INSULATING. See Varnishes 
Compounds & Resins. 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 


RESISTANCE HEATING UNITS. 
Heating Elements & Units. 

RESISTANCE LINE CORDS 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, 
sistance. 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., Wilkor Div., 2882 Detroit 
Ave., Cleveland, Ohio 


See 


Re- 





Allen-Bradley Co., 1316 S$. Second, mie 
Waukee 4, Wis 

Amperite C€o., 561 Broadway, 
12, NS. ¥. (Bulb Type) 

Carborurdum Co., Clobar 
Falls, N. Y¥. 

Clarostat Mfg. Co., Ine., Dover, N. H. 

Dale Products Inc., 1306 28th Ave., Colum- 
bus, Nebraska 

General Electric €o., Apparatus Sales Div,, 
Schenectady 5, N. Y. 

Hardwick, Hindle, Ine., 40 Hermon, New- 


New York 


Div., Nigars 


ark 5. N. J. 

International Resistance Co., 409 WN. 
Broad, Philadelphia, Pa 

ae & Co., Inc., P. BR., Indianapolie 
6, In 


Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4. Wis 

Ohmite Mfg. Co., 3613 Howard, Skokie, 
TL 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Bquare D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Stackpole Carbon Co., St. Pa. 

Tech Laboratories, Inc., Park, 


N. J. 
Tru-Ohm Products, Div. of Model Engt- 


Marys, 
Palisades 


neering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Tll 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 

Weston Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5. N. J. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second, 
waukee 4, Wis. 

Carborundum Co., Globar Div., Niagara 
Falls, N. Y. 

Dale Products Inc., 1306 28th Ave., Colum- 
bus, Nebraska 

Genera} Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 


Mil- 


International Resistance Co., 409 N 
Broad, Philadelphia, Pa. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Milwaukee Resistor Co., 706 W 
Ave., Milwaukee 4, Wis. 
Ohmite Mfg. Co., 3613 Howard, Skokie, 
™m 


Virginia 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Tru-Ohm Products Div. of Model Engt- 
neering & Mfg. Co., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill. 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 
RESOLVERS. See Controls, Servo. 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 2 
Amperite Co., 561 Broadway, New York 


12, N. Y. (Bulb Type) 
Biddle Co.. James G., 1316 Arch, Phila- 
delphia 7, Pa. 


Clarostat Mfg. Co., Inc., Dover, N. H. 
DeJur Amsco Corp., 45-01 Northern Bivd., 
Long Island City 1, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. = 
Hardwick, Hindle, Inc., 40 Hermon, New- 

ark 5, N. J 


International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6. Ind. 


Ohmite Mfg. Co. 3613 Howard, Skokie, 
TH 


Rex Rheostat Co., Baldwin, N. Y. 

Tru-Ohm Products Div. of Model Ensi- 
neering & Mfg.. Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill. 

Ward Leonard Electric Co., 
Mount Vernon, N. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

DeJur Amsco Corp., 
Long Island City 1, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, a Inc., 


34 South, 


45-01 Northern Blvd., 


40 Hermon, New- 


ark 5, N 


International Resistance De 409 N. 
Broad, Philadelphia 9, Pa. 

National Electric Controller Co., 5301 
Ravenswood Ave., Chicago 40, Ill. 

Ohmite Mfg. Co., 3613 Howard Skokie, 


Tl 5 

Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel, Bristol, 
Conn. (Light Dimming) 


Tru-Ohm Products Div. of Model Engl- 
neering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) ss 
Electro Tec Corp., So. Hackensack, N. J. 
General Plate Div., Metals & Controls 
Corp., 412 Forest, Attleboro, Mass. 
(Precious Metal) _ 
Improved Seamless Wire Co., Inc., 775 


Eddy, Providence 5, R. I. 

Triple ‘“‘M’’ Electronents Div., Midwest 
Molding & Mfg. o.. 4630 W. Fullerton 
Ave., Chicago 39, 3 . 

Wesche Electric Co., B. A., 1626 Vine, 
Cincinnati, Ohio 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 


ELECTRICAL MANUFACTURING 
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SYV7TRON 


Metallic — Dry Cell 
Selenium Rectifiers 


Available for almost every type of 
product requiring d-c current — Syntron 
Selenium Rectifiers withstand rough, 
severe service indefinitely. Compact — 
light weight — no moving parts — high 
current capacity — no warm-up period 
required. 


In sizes from tiny 1 inch square cells 
up to forced cooled stacks with 30,000 
watt power ratings. 






Write today for complete Catalogue data — FREE. 


SYNTRON COMPANY 


490 Lexington Ave. 


Homer City, Pa. 


in your power 
screwdrivers 


) FINDER 


tesla a ll py 





/ 


... picks up the screw... in- 
stantly positions it... so that 
with one-hand operation the bit 

automatically enters the slot and 

drives it home. Alnico magnet has 
ten times the “pull” and holds serew 
firmly without tilting or shifting. 


Interchangeable with regular power 

Screwdriver finders. Available 1 

7 for all makes of power drivers 4 

4 = andallsizesof screws. Thousands || 4, 
in use. 


Magna Bit Holders*, Magna-Tip Hand 
Screw Driverst and Magna-Tip Hex 
Drivers also employ the revolutionary, 
cost-saving Magna principle. 
” *U.S. Patent No. 2,550,775. 








Write for folder 85-E, information and prices. 


MAGNA DRIVER CORP. 


779 WASHINGTON ST., BUFFALO 3, N.Y. 
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is @ dynamically and statically balanced sub-miniature 

type relay with unique armature and spring structure 

which provide maximum resistance to shock and vibration 

(good for 50 Gs and 10-60 Cps). Units shown are hermetically 

seoled, and each provides two form C palladium contacts, with ratings 

of 3.0 amps. at 30 Volts DC or 110 Volts AC resistive load. Other mountings 
and voltage ratings on specification. Contact pressure is independent 

of the current carrying springs, and can be set for sensitive operation. 


IR 207's are available in a wide range of operating requirements 
from a single dry cell to typical plate circuit currents. As crystal switching relays 
(at lower right) they have remarkably low capacitance between 
contacts, from contacts to chassis (less than 10 mmf). 


In many instances these versatile relays are arranged to take 
advantage of the wide range of adaptability inherent in double windings. 
Can be wired to operate on two coils, hold on one, or may be 
connected through two sides of a balanced transmission line. Has many 
other possibilities. 







EXCEEDS MILITARY SPECS 


Originators of ALL R 
Systems of Automatic Switching 


5312 South Market Street, Galion, Ohio, U.S.A. 
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STAINLESS 













CARBON STEEL 


@For motors under 5 HP. 






Were or 
Write “Joday 


Ne Settee Lt kar dled 
AMERICAN CHAIN & CABLE 










Monessen, Pa., Atlanta, Chicago, Denver, 
Los Angeles, New York, Philadelphia, 














































IN SMALL 
The stamping illu 


a cost of: 


3.00 for 
$95°30 for each 
plus actual mark 


p to” 





or shape ¥ 
The Largest 
Producer of 
DIE CUT STAMPINGS 
IN SMALL LOTS 
Present Production 
450-500 NEW DIES PER MONTH 


Leadership built on excellent 
quality and fine service at lowest 
possible cost. 


SEND YOUR PRINTS OR SAMPLE 
BLANKS FOR QUOTATION 


ice. Ave 
F0,000 blanks. 









DAYTON ROGERS 





hacach eal kas SIE TEE aie ci 
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Detroit, Portland, San Francisco, Bridgeport, Conn. 


DIE CUT STAMPINGS 


strated was pro- 
duced by our paten 
the first 100 piece? 


ings © 
terial. Your stamPmey ok can 


i roOpo’ 
produce’ erage die life— 





Stainless or 
Carbon Steel 


@ Low permeability and high resistance for 
greatest efficiency. High tensile strength for 
compactness and neat appearance. Non-cor- 
rosive for everlasting life and safety. Cheaper 
than bronze on equal performance basis. 


Fine working 


characteristics. Wide variety of uses. 


Shipped on 50 to 200-pound reels 








Lots 


ted process at 


subsequent 100 
ice of ma- 
et pri f any size 
.. his 
tion to t 
Tife—9,000 to 





MINNEAPOLIS 7, 
MINNESOTA 








RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 
ATSCO, Dept. E, 4217 N. Main, Dayton 
5, Ohio (Scraper Rings & Adapters) 
Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Ohio 
Gadgets, Inc., Dept. E, 3629 N. Dixie 
Dr., Dayton 4, Ohio (Scraper Rings & 

Adapters) 
Geet Ce. Inc., George K., Philadelphia 
, Pa. 
Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 4, Mich. 
National Lock Washer Co., Newark 5, N. J. 
U. S. Gasket Co., Camden 1, N. J. 
Waldes Kohinoor, Inc., 47-16 Austel Place, 
Long Island City, N. Y. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

High Speed Hammer Co., Inc., 309 Nor- 
ton, Rochester 21, N. Y. 

Milford Rivet & Machine Co., 853 Bridge- 
port Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


Acadia Synthetic Products, Div. Western 
Felt Works, 4035-4117 Ogden Ave., 
Chicago 23, IIL (Silicone) 

American Hard Rubber Co., 11 
New York 13, N. Y. 
Rubber ) 

Asbestos Tetxile Div., Raybestos-Man- 
hattan, Inc., Manheim, Pa. 
Atlantic India Rubber Works, 
W. Polk, Chicago 7, Il. 
Auburn Manufacturing Co., 


Mercer, 
(Molded Hard 


Inc., 571 


310 Stack, 


Middletown, Conn. 
Automotive Rubber Co., Inc., 12576 Beech 
at P.M. R.R., Detroit 28, Mich. 


Dow Corning Corp., Dept. AEI-12, Mid- 
land, Mich. (Silicone) 

darlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket 
Wooddale Ave., Minneapolis 16, Minn. 

Minnesota Silicone Rubber Co., 5724 W. 
36th, Minneapolis 16, Minn. 

U. 8S. Rubber Co., Rockefeller Center, 


New York 20, N. Y. 
Van Cleef Bros., Inc., 7800 Woodlawn 
1945 8. 


Co., 3630 


Ave., Chicago 19, III. 
Williams-Bowman Rubber Co., 
54th Ave., Cicero 50, Ill. 


SAWS, COMMUTATOR. See Commutator 
Saws and Slotters. 


SCRAPER RINGS. See Rings, 
& Snap. 


Retainer 


SCREW DRIVERS, 
Tools, Portable. 


PORTABLE. See 
SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 


2817 W. 
Fort, Detroit 16, Mich. 


Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 

SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics) 

Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. 


Blake & Johnson, Waterville 48, Conn. 
Bristol Co., 


153 Bristol Rd., Waterbury 
20, Conn. 
Chase Brass & Copper Co., Waterbury 20, 
Conn. 


Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Milford Rivet & Machine Co., The, 85% 
Bridgeport Ave., Milford, Conn. 


National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio 
SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
[Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HERMETIC 

Electro-Seal Corp., 946 North Ave., Des 
Plaines, Ill. 

Fusite Corp., 6028 Fernview Ave., Cin- 
cinnati 13, Ohio 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Glass Bushings) 

Heldor Mfg. Co., Div. of Heldor Bushing 
& Terminal Co., Inc., 225 Belleville 
Ave., Bloomfield, N. J. 

Hermaseal Co., Inc., 1101 Lafayette, Elk- 
hart, Ind 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa 

SEALS, MECHANICAL 
(ROTARY SHAFT) 

Crane Packing Co., Ave.. 
Chicago 13, Il. 

Garlock Packing Co., Palmyra, N. Y. 


SEALS, OIL and GREASE 
Garlock Packing Co., Palmyra, 
Gits Bros. Mfg. Co., 1840 8. 
Ave., Chicago 23, Ill 
Syntron Co., Homer City, Pa. 
U. 8S. Gasket Co., Camden 1, 


1824 Cuyler 


mm. we 
Kilbourne 
N. J. 


SELENIUM RECTIFIERS. See Rectifiers, 
Dry Metallic. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 


SERVOMECHANISMS 
(Controls, Synchros, etc. Also see Motors) 


Diehl Mfg. Co., 1192 Fi 
Somerville, N. J eageedlaoien 


Doelcam Corp., Soldiers Field Rd., Bos- 


lon 35, Mass. 

Electric Regulator Corp., Dept. L, Nor- 
walk, Conn. 

Ford Instrument Co., 31-10 Thom 
Ave., Long Island City, N. Y. — 

G-M Laboratories, Inc., 


4300 N. K 
ee eee 41, Ill. i 
etay Manufacturing Corp., 555 Broad- 
sents New York 12, N. Y. ” me 

Motordyne Inc., Dept. N, 2661 S. My 
Ave., Monrovia, Calif. : — 
“— Manufacturing Co., John, Racine, 

8. 

Servomechanisms, Inc., 500 Franklin Ave. 
Garden City, L. I., N. Y t 
Servo oom. of America, New Hyde Park, 


Transicoil Corp., 107 Grand, New York 


oN. Y. 


SHAFTS, FLEXIBLE 
U. 8S. Gasket Co., Camden 1, N. J. 


SHEAVES. See Drives, V-Belt. 


SHEET METAL FABRICATORS. See 
Cabinets. 


SHEETS, ELECTRICAL. See Steel, Elec- 
trical. 


SHIELDING, ELECTRONIC 


Metal Textile Corp., 649 E. First, Roselle, 


N. J. (Knitted Metallic Strips, Gaskets, 
etc. ) 


SHOCK ABSORBERS, AIR-OIL 


Cleveland Pneumatic Tool Co., 


Dept 
H-11, 3781 E. 77th, Cleveland 5, 


Ohio 


SIGNAL DEVICES 


Crouse-Hinds Co., Syracuse 1, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, IIL. 

Signal Engineering & Mfg. Co., 154 W. 
14, New York 11, N. Y. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights. Pilots and Indicator. 


SILICONES 

Auburn Manufacturing Co., 310 Stack, 
Middletown, Conn. 

Continental-Diamond Fibre Co., 
18, Del. 

Dow Corning Co., Dept. AEI-12, Midland, 
Mich 


Formica Co., 4645 Spring 
Cincinnati 32, Ohio 
Garlock Packing Co., : 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 1535 I Swin- 
ney Ave., Fort Wayne 6, Ind 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 
Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 
Taylor Fibre Co., Norristown, Ps, 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver. 
Baker & Co., Inc., 113 Astor, Newark 5, 
Nj 


Newark 


Grove Ave., 


Palmyra, N. Y 


ay. ode 
Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y 


Fansteel Metallurgical Corp., North Chi- 
cago 
General Plate Div., Metals and Control 


Corp., 412 Forest. Attleboro, Mass. 
Graphite Metallizing Corp., 1859 Nepper- 
han Ave., Yonkers 3, N. Y. 
Handy & Harman, 82 Fulton, New York 
38, N. Y 


Improved Seamless Wire Ce., Inc., 775 
Eddy, Providence 5, R. I. 

Mallory & Co., Inc., P, R., Indianapolis 
6, Ind. 

Ney Co., J. M., 871 Elm, Hartford 1, 
Conn 


SLEEVE BEARINGS. See Bearings ana 
Bushings. 


SLEEVING and TAPE, ASBESTOS 


Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. z 
Garlock Packing Co., Palmyra, N. Y 
Insulation and Wires, Inc 1535 I Swin- 
ney Ave., Fort Wayne 6. Ind : 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 
Johns-Manville, Box 60, New York 16, 


ay.” ie 
Mitchell-Rand 
Murray, New 


Insulation Co., Ine., 51 
York 7, N. Y. 


SATURATED. See 
Braided Fabric 


SLEEVING, 
& Sleeving, 


Tubing 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLIP RINGS. See Rings Collector. 

SLOT INSULATION. See Fabrics. In- 
sulating: Mica, Paper, Insulating; 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator Saws 


and Slotters. 
i 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


——<—— 
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for 
Capacitance 


Stability 
specify --- 


Me Polystyrene 


CAPACITORS 


Polystyrene capacitors are unexcelled for inte- 
grator circuits, filter networks, coupling capaci- 
tors and standard capacitors where these 
electrical characteristics are required: 












Ultra capacitance stability with life Very high Q 
Write for our new Very low dielectric absorption Low temperature coefficient 
f , Very high resistance Excellent retrace characteristics 
completely illustrated 


catalog on your @ Plastic Film Capacitors e High Voltage Power Supplies e Pulse Forming Networks 


company letterhead. ; 
| y 
a Capa rat ee Fike 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 










Send us your specifications 





AIR TEMPERATURE CONTROLS 


EQUIPPED WITH SEALED MERCURY CONTACT SWITCHES 
“The Contact That Never Requires Cleaning” 


FOR USE AS A LIMIT, FAN OR ALARM CONTROL 


ON AIR CONDITIONING DUCTS, INDUSTRIAL BAKE OVENS, DRYING OVENS 


















Series M-51: A dial located in the center of the 
instrument slowly rotates as the temperature on 
the bimetal coil increases or decreases. Cut-in 


/ MANUFACTURERS OF: 


SRIR JAN-C-76 
Radio and instrument wire 


| 

l 

| 

\ 

\ 

1 

! 

Quality Assurance | 
| 
Co-axial cable | § 
' 
| 
l 
1 
{ 
| 
| 
| 
| 
| 
| 


For Your Product 


and cut-out operating temperatures are easily 
set by means of a simple double adjustment. 
Available for various circuit arrangements. 
Ranges from 40-280°F. to 50-650°F. 





Nylon and. polyethelene wire 


Communication and 
Telephone wire 

Shielded and braided wires 
Twin lead 

AC molded line cords 


TV male and female connectors 
Hook-up wire 


Series 116: Have outside adjustment for easy 
setting of operating range. Ranges 50-300°F. 
(diff. 4°F.), 250-500°F. (diff. 3°F.), 50-500°F. 
(diff. 5°F.). Can be furnished to open or close 
circuit on temperature rise. 





Series 1 1 8: Foruse where very close differentials 
are required. The following ranges all have a 
» differential of only 1°F.;50-150°F., 100-250°F., 
225-235°F. Outside adjustment. Available to 


open or close circuit on temperature rise. 


RADIO AND ELECTRIC WIRE PRODUCTS 





For detailed information on the above controls and other air type temperature 
controls write for Catalog 700A. 


(4) ad ee & (able (oe 
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SOCKETS and RECEPTACLES, LAMP Graham Transmission, Inc., Dept. EM, 
































































































Arrow-Hart & H an E » Co. Menomonee Falls Wis. 
ee } Hawthorn, Hartford 6, — ee a Electric Mfg. Co., Morton Grove, 
A Automatic El s 33 f . ' 
: Soe Re ay es ae Wen tke [ae 1033 W. Rynel Corp., 301 Miller, Sterling, I. 5 
a Dialight Corp., 42-60 Stewart Ave., Winsmith, Inc., 18 Eaton, Springville, 
Ba : Brooklyn 37, N. Y. N.Y. 
: General Electric Co., Construction Mate- 
Sa : “— Div., Bridgeport 2, Conn. = SPRINGS, COIL and FLAT 
a a toe 0... Henry V. Oliver American Steel & Wire Div., U. S. Steel i 
: Pass & Seymour, Inc., Solvay Station, Cote.» Mecketeller Big. Cleveland 12, 
a 9. N.Y. : apenas Spring Corp., Bréstol, Conn 
verside Manufacturing and Electrical (580! Xo ; 2 "eis Pores ne 
Supply Co., 10227 Michigan Ave., Dear- Barnes -Co.,_ Wallace. Div. Associated 
an Beck, Spring Corp., Bristol, Conn. : 
: U. S. Gasket Co., Camden 1, N. J. Barnes-Gibson-Raymond, Div. Associated 


Spring Corp., 40300 Plymouth Rd., Ply- 
mouth, Mich. 


SOCKETS, FLUORESCENT. See Fluo- Blake & Johnson, Waterville 48, Conn. 
rescent Lamp Auxiliaries. Cuyahoga Spring Co., 10251 Berea Rd., : 
Cleveland 2, Ohio ' 
SOCKETS, VACUUM TUBE Dudek & Bock Spring Mfg. Co., 2100 W 
Mycalex Corp. of America, 30 Rocke- Fulton, Chicago 12, IL 


feller Plaza, New York 20, N. Y. Dunbar —_. ae Div. Associated Spring i 
U. S. Gasket Co., den, N. J Corp., Bristol, Conn. 
= ~ , Garrett Co., Inc., George K., Philadelphia i 
SOCKET SCREW KEYS and 34, Pa. 
WRENCHES - Gibson Co., William D., Div. Associated 


PRECISION SERVICE . . . B || aiiga Manutecurine co, martora 2, SRRGE, (i, 1800" Clybour “Ate, 


Bristol Co., 153 Bristol Rd., Waterbury Glbton Electric Co.. 8349 Frankstown Ave,, 


e she 20, Conn i. c 9 > 
from Order to Delivery! Standard Pressed Steel Co., Jenkintown 9, [xis Spring & Mig. to., 2646 W. North 
: ae Pa. Ohio Div., Associated Spring Corp., 1712 
. : ifi ppt Ss " mer : East First, Dayton, Ohio 
Your production problems may be ee _ OS SOCKET SCREWS. See Fasteners. Raymond Mfg. Co., Diy. Associated Spring 
ou consult an organization with a long record o Corp., Corry, Pa. 
v 9 - 8 . : SOLDERING COMPOUNDS Wickwire Spencer Steel Div., Colorado 
successfully serving electrical manufacturers in all 2 (Fluxes, Paste Liquid, Salts, etc.) Fuel and Iron Corp., 2 New Bond, 
sos : : Chase Brass & Copper Co., Waterbury 26, Worcester 6, Mass. 
types of precision work. Whether you ore seeking foe 
advice on new applications, redesign, or wish your . General Electric Co. Chemical Div., 1 §TAINLESS STEEL. See Steel. Commer- 
own designs executed, send us your requirements, Kester Solder Co., 4209 Wrightwood Ave. cial Forms and Grades. : 
and they will receive our most careful attention. a 39, Til 


Handy - pane. 82 Fulton, New York STAMPINGS, METAL 


Extra KNOW-HOW : | Netonal’ Lead_Co., 111 Broadway, New a + eel Co, 125 N. Mate, Boat 


York 6, N. Y. Auburn Manufacturing Co., 310 Stack, 
Middletown, Conn 
SOLDERING EQUIPMENT Barnes Co., Wallace Div., 
(Irons, Machines, etc.) Spring Corp., Bristol, Conn. 
General Electric Co., Apparatus Sales Div., Barnes-Gibson-Raymond Div., Associated 


Associated 


for your specific design problems 


Schenectady 5, N. Y Spring Corp., 40300 Plymouth Rd, 

Ideal Industries, Inc., 1008 Park Ave Piymouth, Mich " . " 

‘ Sycamore. Ill Chase Brass & Copper Co., Waterbury 2 

LAMINATED AND INLAID METALS Joyal Products. Inc.. 115-A Edison Place Conn. . 
TAL F DUCTS FOR ELECTRICAL MAN < Newark 5, N. J. Detroit Stamping Co., 361 Midland Ave 
a Vulcan Electric Co., Danvers 2, Mass Detroit 3, Mich. 
Dudek & Bock Spring Mfg. Co., 2100 W. 
5 ‘on Fulton, Chicago 12, Ill. 
—— a. meee Dunbar Bros. Co., Div. Associated Spring 


Corp., Bristol, Conn. - 5 
> ; ianc viv., 
SOLDER PRE-FORMS. (Also See Braz eee ie ~s E "es, Ohio , 
ing Alloys, Silver). Electric Auto-Lite Co., Toledo 1, Ohio 
Handy & Harman, 82 Fulton, New York Federal Tool & Mfg. Co., 3608 Alabama 





38, N. ¥ Ave., Minneapolis, Minn. 

Kester Solder Co., 4209 Wrightwood Ave., Gerrett Co., Inc., George K., Philadelphia 

ee Chicago 39, MII. 34. Pa 

Lead Alloy Products Co., 9113 Roselawn Geuder, Paeschke & Frey Co., 1525 W. 

Ave., Detroit 4, Mich. St. Paul Ave., Milwaukee 3, Wis. 
Gibson Co., William D., Div. Associated 

SOLDER. SELF-FLUXING Spring : —-: 1800 Clybourn Ave., 

(For Silver Solders, See Brazing alloys) Chicago . 


- Heyman Mfg. Co., Kenilworth 1, N. J 
Federated Metals Div., American Smelt- f[linois Coil Spring Co., 2100 N. Major 


i atinnseneneniaae 


ing and Refining Co., 120 Broadway, Ave., Chicago 39, III. 

_New York 5, N. Y. Joliet Wrought Washer Co., 207 Connell 
Kester Solder Co., 4209 Wrightwood Ave., Ave., Joliet, Til 

Chicago 39, Tl Lead Alloy Products Co., 9113 Roselawn 
National Lead Co., 111 Broadway, New Ave., Detroit 14, Mich 

York 6, N. Y. Lewis Spring & Mfg. Co., 2646 W. North 

E Ave.. Chicago 47, Ill. 
SOLENOIDS Mohawk Mfg. Co., Middletown, Conn. 


(Threaded) “04 
Ohio Div., Associated Custos Corp., 1712 
: « ; East First, Dayton, Ohio 
Automatic Electric Sales Corp., 1033 W. patton-MacGuyer Co., Chapman, & Vir- 
Van Buren, Chicago 7, Iii. ginia Ave., Providence 5, R 
— .e Co., 393 Lakeside Ave., Raymond Mfg. Co., Div. Associated Spring 
range, N. J. . Ree We : 

. - Corp., Corry, Pa 

Cannon Electric Development Co., Dept : 8 230 Park 
L-118, 3209 Humboldt, Los Angeles 31, eyere Copper & Brass, De.. 


—. 
Calif. shake ., 250 c Ave., Chi- 
Comar Electric Oo., 3349 W. Addison = i -» 2501 Kesler 


me Chicago 18, Til. aaa Ph en cae | ia ating Ca, 

T Detroit Coll “Co., 2435 Hilton Ra... De- METI SPDT ueago Be, ll 
cat troit 20. Mich Tonite ‘e "ates ’ ‘ambridge 
RAL Mi i ESO Ay o Ri NGS Electric Auto-Lite Co., Toledo 1, Ohio United-Carr Fastener Corp., Cam f 


Five Star Co., Plants Place, Plantsville, —, — Co.. 1136 West Hubbard 


. . . . . Conn “hicagn 22 
Basic in Hydraulic Applications General Electric Co - Gpeenies Sales Div. Cotcago 23, Hl. . 5 ©6West 


Schenectady 5. ™ Winzeler Mfg. & Tool Co., 1716 


Bae , Arcade Pl., Chicago 12, Ill. 

: . Guardian Electric, 1627-P, W. Walnut, > = aa ~~ 99 : ay, 
Engineers have come to recognize | ete Te a Wrought Washer Mtg. Co:, 2200 So. Bay 
Minnesota O-Rings for their great | HiSpex Mfg. Co., 319 Schuyler Ave waumes. s 

. ° ° Kearny, N 
tensile strength . . . resistance to oil Master Appliance Mfg. Co., Fourth & STAMPINGS, NON-METALLIC : 
- i { i | |, Ontario, Racine. Wis Auburn Manufacturing Co., 310 Stack, 
swelling ae capacity for extreme hy- National Acme Co., 176 E. 13st, Cleve- ariddletown Taam . 
draulic pressure. The injection mold- land 8, Ohio Continental-Diamond Fibre Co., Newark 
* a * 2] :] a PSP Engineering Co., 8420 Otis, South 13. Del 
ing process permits extremely close | Gate, Calif. Federal Tool & Mfg. Co., 3608 Alabama 
tolerances while keeping the daily pro- | Phillips Control Corp., $4 W. Jefferson Ave., Minneapolis, Minn 


Alien Bradley Co., 1316 S. Second, Mil- 
waukee 4. Wis 


a RIIED nm Mi  lt 





A ROAR Hs tae ea 


oe 


° ° > > Joliet, Ml. 
duction high and the rejection rate R-B-M Div. Essex Wire Corp., Logans Geo Yer 
” i port, Ind STARTERS, FLUORESCENT. See 
low. They’re built to stand up under a INJECTION gles Menbiets Gus. O05) Remar. ave rescent Lamp Auxiliaries. 


wide variety of conditions includin | ~ Schiller Park, Tll. 
rapid pose Mle te iain ils ‘Ra MOLDED | Struthers-Dunn, Ine:, 150 N. 13th, Phila STARTERS. MOTOR. See Controller 
5 : — a delphia 7, Pa. otor; Push Button Stations 

volves hydraulic and pneumatic cyl TO EXACT | withthais mete cop. carn | 
inders in transmission, tractors, jacks, UNIFORMITY | so pittsburen 52, Pa. Sey AVS. STEATITE. Seo Coramics. 

i s, etc. i i E reial Forms and Grades 
machine tools, etc. Available in many SPEED INDICATORS. See Tachometers, SEEL—Commercl a 
rubber compounds including silicone. Alloy 


Your inquiry will be handled promptly. SPEED REDUCERS and DRIVES fom (c) 


AN GA RE Ine” 








| § é (C) 
(For Motorized Units, See Motors.) pi reeee y (D) 
Write for descriptive pamphlets covering the Minnesota Se chataere Mfg. Co., Milwaukee 1, Sheets and strips ‘8 
line of O-Rings and other injection molded rubber parts. s. ; Bnameling a 
ng ' es Dynamatic Corp., Sub. of Eaton Mfg. Co., Stainless (N) 
Kenosha, Wis Cold Rolled Only (0) 
General Electric Co., Apparatus Sales Div., Tubing (T) 

Schenectady 5. N. Y¥. (See also Steel, Electrical) 











To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 
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3630 Wooddale Avenue « Minneapolis 16, Minnesota 
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WE MAKE THE KIND 
OF INSULATORS 


YOU NEED? 






Universal Porcelain Insulators are custom made, exactly to the dimensions 
and the required performance specified . . . in any quantity desired. High 
resistance to shock is an outstanding feature of all Universal Insulators. 
Additional advantages include high dielectric strength, resistance to flash 
over; ability to withstand moisture, fumes, acids, heat and cold. Your 
inquiry will receive our prompt attention. 


rae UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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a 


permanent-magnet motors 


Actual size: 14” diameter 


Weight 7.25 oz. 


UE 





Completely symmetrical armature 
winding for 25% more efficiency 


On your next application calling for a small, powerful d-c motor, 
look at Barber-Colman permanent-magnet motors having entirely new 
armature design. Compact construction, output up to 56 millihorse- 
power, available in speeds from 5,000 to 20,000 r.p.m. 

e Superior commutation e Meet military specifications e Withstand 
sudden reversals e¢ Low radio noise interference e Powerful dynamic 
braking. 

Write for Bulletin F4344 showing wide range of adaptations available. 
BARBER-COLMAN COMPANY, DEPT. L, 1403 ROCK STREET, ROCKFORD, ILL. 
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For better faster and more 
efficient production and assembly use 


RELIANCE 
THREAD-CUTTING 


SPRINGTITES AND SEMS 


Available with or without pre-assembled washers. 


Send for free folder S-49A 


EATON MANUFACTURING COMPANY 
GS) RELIANCE DIVISION 


Office and Plants: 
Sales Offices: 
Chicago « 


504 Charles Ave. S.E., Massillon, Ohio 
New York e¢ Cleveland « Detroit 
St. Louis ¢ San Francisco * Montreal 


379 
















































































































AKRON PORCELAIN CO. 


2725 CORY AVENUE, AKRON 14, OHIO 





FOR A BETTER FINISHED PRODUCT... 


MSH NU led eel] 


Proper construction and design of paper 
tubing is basically an important part of 
the finished product. That is why engineer- 
designers continue to depend on PRECISION 
Paper Tubes for better insulation, heat dis- 
sipation and moisture resistant properties. 
Available in any length, 1D or OD, in kraft. 
fish paper, acetate, combinations or phenol 
impregnated materials. 
Write todav for new Arbor List 


of over 2000 sizes and send 
specifications for free sample 


2035 W. Charleston St., Chicago 47, Ill. 
Piant No. 2—79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Coil Bobbins 


















® SERVO 
@ SYNCHRO 
@ INDUCTION 


MOTOR WINDING 


from 
G to 15. 
1/1000 
i/3 BP. 
Rotors and 
stators only. 


Synchros 
size 7 
Induction 


to 





DELTA ELECTRONICS, INC. 


259 GREEN ST., BROOKLYN 22, N. Y. 





Allegheny Ludlum Steel Corp., Henry W 


Oliver Bidg., Pittsburgh 22, Pa. (NS) 
American Steel & Wire Div., U. S. 
Steel Corp., Rockefeller Bidg., Cleve- 


land 13, Ohio 


Avon Tube Div., Higbie Manufacturing 


Co., Rochester, Mich. (T) 
Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (S-CO) 


(Spring) 

Columbia-Geneva Steel Div., U. 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Henry W. 
Oliver Bidg., Pittsburgh 30, Pa. 
(ABCNS) 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, M. J. (Stainless Steel Wire) 


S. Steel 


Eaton Mfg. Co., Reliance Div., 50 
Charles Ave., S.E., Massillon, Ohio 

National Tube Co., Pittsburgh, Pa, 

Newport Steel Corp., Newport, Ky. 
(ADES) 

Revere Brass & Copper, Inc., 230 Park 
Ave., New York 17, N. Y. (T) 

Roebling’s Sons Co., John A., Sub. of 

and Iron Corp., Trenton 


( Yolorado Fuel 
2 J. 


Ryerson & Son, Ine., Joseph T., Chicago, 
lll. (ABCDENST) 

Sharon Steel Corp., Sharon, Pa. (ACDE- 
NST) 

Superior Steel Corp., Carnegie, Pa. 
(ADNS) (Spring) 

Tennessee Coal, Iron & Railroad Co., Bir- 


mingham, Ala. 
U. S. Steel Corp., 2109 Carnegie Bidg., 
Pittsburgh 30, Pa. (S-ACDN) (T- 


ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., 
Oliver Building, Pittsburgh 22, 
Newport Steel Corp., Newport, Ky. 


(Silicone) 
Sharon Steel Sharon, Pa 
U. S. Steel 2109 Carnegie Bldg., 
(B-AC) 


Pittsburgh 


Henry W. 
Pa. 


Corp., 
Corp.. 
30, Pa. 


RELIEFS. 
Strain Relief 


STRAIN See Grips and 


Clamps, 


STRIPPERS, WIRE 
Artos Engineering Co., 2741 S. 28th, Mil- 
waukee 46, Wis. 2 
High Speed Hammer Co. 309 Nor- 
ton, Rochester 21, » 


Inc., 


Ideal’ Industries, Inc., 1008 Park Ave., 
Sycamore, 1. 
Wenco Mfg., 1136 West Hubbard, Chi- 


cago 22, Ill. 
Wire Stripper Co., 
East Cleveland 12. 


1729 Eastham Ave., 
Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co,, 125 N. Main, Brock- 
ton 64, Mass. ; 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 


Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 
Curtis Development & Mfg. Co., 

33rd, Milwaukee 16, Wis. 

Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, II. 

Mycalex Corp. of America, 30 Rockefeller 
Plaza. New York 20, N. Y. 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Soreng Products Corp., 


$222 N, 
199 


9551 Soreng Ave., 


Schiller Park, Il 
Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 


United Manufacturing & Service Co., 409 
S. 6th, Milwaukee 4, Wis. 


U. S. Gasket Co., Camden 1, N. J. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 
(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (s) 
Through-Cord (Snap (T) 
Coaxial (U) 
Motor Speed Control (Vv) 
See also Circuit Breakers. Push Button 
Stations; Controllers, Motor; Relays: 
Timers) 
Acro Manufacturing Co., Columbus 16, 
Ohio (B) 
Adams & Westlake Co., Elkhart, Ind 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wi (ACEFJPR) 
Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 


Allis-Chaiamers Mfg. Co., Milwaukee 1, 


Wis. (RS) 
American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, 
(ACDHKMPRT) 
Automatic Electric Mfg, Co., 60 State, 
Mankato, Minn. (GR) 
Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Tl. (HLNR) 
Automatic Switch Co., 393 Lakeside Ave., 


Orange, N. J. (CHR) 








Zlack & Webster, Inc., 445 Watertown, 
Newton 58, Mass. (L) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Tl. (HD 

Clark Controller Co., 1146 E. 152nd, 
Cleveland 10, Ohio 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Tll. (N) 

Control Products. Inc., 306 Sussex, Har- 
rison, N. J. (B) 

Cramer Co., Inc.. R. W. Box 8, Center- 
brook, Conn. (G) 


Crouse-Hinds Co., Syracuse 1, N. Y,. 

Durakool, Inc., Elkhart. Ind. (D) 

Eagle Signal Corp., 202 20th, Moline 1, 
Ill. (G@) 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53. West Orange, N. J 

Fasco Industries, 100 Augusta, 


Ine 
Rochester 2, N. Y. (EJ) 
Federal Telephone and Radio Corp.. 199 
Kinesland Rd.. Clifton, N. J. (NS) 
Fenwal, Inc., 112 Pleasant, Ashland, Mass. 


(E) 

Furnas Electric Co.. 1024 McKee, Ba- 
tavia, Ill. (ABCEFLO) 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y. (ABCDEFGHIK 
MNOPRSTUV) 

Grayhill, Inc., 539 MHillgrove Ave., La 
Grange, Ill. (PS) 

Guardian Electric, 1627-P. W. Walnut 
St., Chicago 12, Tll. (CFGHN) 


Hayden Mfg. Co.. Inc., 
rington, Conn. (G) 

Heinemann Electric 
ton, N. J. (0) 


2536 Elm, Tor- 


Co., 99 Plum, Tren- 


Hetherington, Inc., Sharon Hill, Pa. (P) 

Joy Manufacturing Co., Henry W. Oliver 
Bidg.. Pittsburgh 22. Pa 

Knox Porcelain Co., Knoxville 1, Tenn. 


(P) 
Leece-Nevilla Co., Cleveland 14, Ohio (V) 


Mallory & Co.. Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Appliance Mfg. (Co.. Fourth & 
Ontario, Racine, Wic. (KP) 


Mechanical Industries Production Co., 217 
Ash. Akron 8, Ohto 

Mercoid Corp., 4227 W. Belmont 
Chicago 41, Til. (ABCDEFJ) 

Micro-Switch Div.. Minneapolis- Honeywell 
Reeulator Co., Freeport, I). 


(BDFLOPS) 
176 FE. 18ist, Cleve- 


National Aeme Co 
3613 Howard, Skokie. 


Ave.. 


land &. Ohio (BP) 
Ohmite Mfg. Co 
Tl. «8) 
Pass & Seymour 
Syracuse 9. N. Y 
Pyle-National Co., 
Chicago 51, Til. 


Inc., Solvay Station. 


1388 N. Kostner Ave., 
(P) 


R-B-M Div. Essex Wire Corp., Logan- 
port, Ind 

Recora Co., 58 West 103rd, Chicago 28, 
Ill. (EL) (Matting) 

Revere Corp. of America, Wallingford 2 
Conn. (A 

Riverside Manufacturing and Electrical 


Supply Co., 19997 Michigan Ave., Dear- 
born, Mich, (PT) 
Rhodes, Inc.. M. H., Hartford, Cemn. (G) 


Rohertshaw_ Thermostat Dtv., Robertshew- 
ae Controis Co., Yeungswood, Pa 
Soreng Products Corp.. 9551 Soreng Ave.. 


Schiller Park, IN. (BE) 

Spencer Thermostat Div. of Metals & 
Controls Corp., Forest, Attleboro. 
Mass. (EF) 

Square D Co., 4041 N, Richards, Milwav- 
kee 12. Wis 
(ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. (P) 

Struthers-Dunn. Ine., 156 N. 18th, Phila- 


delphia 7, Pa. 
Tech Laboratories, Ine., Palisades Park 
N. J. (RS) 


Thompson Products, Ine.. Accessories Div. 


vy Euclid Ave., Cleveland 17, Ohio 
Tuttle & Kift, Inc.. 1828 WN. Monitor 


Ave., Chicago 89, IN. (M) 
Unimax Switch, Div. W. T.. Maxson Corr.. 
460 W. 84th, New York 1, N. Y. ({D) 
United Manufacturing and Service Co., 
409 &. 6th, Milwaukee 4, Wis. (GQ) 
Ward Leonard Electric Co 24 South, 
Mount Vernon. N. Y. (CGHOR) 
Westinghonse Electric Corn.. Gateway 
Center, Ridge. No. 2. 401 TAherty Ave 
Pittshurgh 22. Pa. (ARCDFETGHLOPS) 
Zenith Electric Co.. 152 W. Walter, Chi- 
cago 10, Ill. (HR) 


SYNCHROS. See Servomechanisms 


TACHOMETERS 

Biddle Co.. James G., 1316 Arch, Phila- 
lelphia 7, Pa 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn 

lectric Auto-Lite Ce Toledo 1. Ohio 

General Electrie Cx Apparatus Sales Div., 
Schenectady 5, N E 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Jones Motrola Corp., 436 Fairfield Ave., 
Stanford, Conr 

Reliance Electric & Engineering Co., 105 
Ivanhoe Rd., Cleveland 10, Ohio 
Veeder-Root, Ir Hartford 2, Conn, 

Weston Electrical Instrument Corp., 614 
Fr huysen Ave., Newark 5, N. J. 





_——$—$$ 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 
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TECHMICAL ASSISTANCE 
* On TOUR APPLICATION 


.' 
REQUIREMENTS 
In SHEET*STRIP*COILS % 

, 









| You can order Waterbury Rolling *Mills 
| phosphor bronze from the office nearest you. 


PwATERSURY ROLLING WILLS, INC. 
Established 190 %, 


Main Office 
Waterbury, Conn., Tel. Waterbury 4-5131 


New York Representative 
, J. A. Wilson Metal Products Co., 350 Madison Ave. 
' VAnderbilt 6-1246 
| Chicago Representative 


j General Steel Warehouse Co., Inc. 
1830 N. Kostner Ave. + BElmont 5-4266 
Philadelphia Area Representative 
John McNichol, 16 West Mill Rd., Flourtown, Pa. 
Whitemarsh 8-1869 


Also NICKEL SILVER AND OTHER NON-FERROUS ALLOYS © Sheets, Strip & Coils 






For single pole, single throw toggle 
switches, see Mamco first. Now in use 
on appliances, portable tools, electronic 
equipment and devices. 
wire leads (any length). 
250 Volt maximum. Small and compact. 
Molded plastic housing. 
Samples available. Prices 
on request. Write today, 
to 






OYJ 207 1 (4 an, | icee at) 


2ACINE WISCONS!S 


W/L Meee a 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. 


To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


35 VERONA AVE., NEWARK, N. J. 


DECEMBER 1953 





MAMCO Switches 


Provided with | 
Three AMP.— | 








EASY SELECTION of correct cutting speed is one reason 


. Why lathe manufacturer chose 


Worthington’s Allspeed Drive 


Worthington’s Allspeed Drive permits quick, accurate selec- 
tion of the correct spindle speed for every material and opera- 
tion on this lathe. Proper cutting speed increases. machine 
production. 

Infinitely variable speed changes are easily made on the 
Worthington Allspeed Drive by moving the speed control 
handwheel. Precise setting is indicated on a conveniently 
located dial. Allspeed Drives may also be operated by controls 
on the equipment in which they are installed. Power is trans- 
mitted through a mechanically adjustable tandem V-belt 
arrangement which provides stepless speed variations over 
whatever range you need. 

Mountable in any position. Runs in either direction. Life- 
lubricated bearings throughout. All rotating parts fully ma- 
chined and balanced. Automatic belt tensioning with no 
operative spring. Available 
inskeleton form, withcover 
or with built-in motor. For 
information on applica- 
tions and specifications 
on Worthington Allspeed 
Drive, send coupon today. 


ALLSPEED MOTOR DRIVES 
with exclusive two-belt de- 
sign give you complete speed 
variation and an extremely 
compact unit for easy instal- 
lation. 





= wJ 


Please check one: 
) For reference 


WORTHINGTON CORPORATION 
Oil City, Pennsylvania ( 
( ) For immediate project 


Motor Drives. 


( Bulletin AS-1600-B3 on Worthington Standard Allspeed 
Drives without motors. 


( | oon send Bulletin AS-1600-B6 on Worthington Allspeed 






































































































9113 ROSELAWN AVE. * 


JIC Par. E 4.6.7. 





finish. Thirteen sizes, from 4x4 in. 


National Distributor 


3919 Joy Road TYler 8-3250 


SRUEne eat MOLLY, 


For yeors Savereisen pioneered the development of 
technical cements and compounds to speed operations and 
improve product quality. Let us help you select the proper 

cement for your specific application. 


Moke comporative tests 
under your own conditions. 
Note speciol trial order! 











Severeisen No. 31 used 
for embedding elements in 
electrical French Fryers. 












Write for catoleg. 


LEAD ALLOY PRODUCTS CO. 
DETROIT 4, MICH. 





HOFFMAN JIC TERMINAL TROUGH 
AND PULL BOXES FOR INDUSTRIAL 
MACHINERY WIRING. 


Welded seams and neoprene gasketed 
cover, with no prepunched holes, make 
new line of trough type wiring connec- 
tion boxes oil and water splash-proof 
in conformance with latest revision of 


Except in smallest sizes, 14-gage steel 
: is used in construction. JIC external 
mounting feet are 12-gage. Grey hammertone baked enamel 
Agents write for territory. 
For further information, contact your local jobber or: 


WILLIS L. TROMBLEY 


Detroit 6, Mich. 





YE eae ah ed 
ASSEMBUNG ‘SEALING : EMBEOD/NG 


TRIAL ORDER 


A complete electrical 
cements laboratory at your 
fingertips—ideal for ex- 
perimental and develop- 
ment work. A one-quort 
can of each of . .. 


14 Different Cements 


$12.50 


Severeisen No. OW-30 
vsed in Westinghouse 
Roosters for over 14 yeors. 


Sauereisen Cements Company + Pittsburgh 15, Pa. 











TAGS, TERMINAL 


National Band & Tag Co., 
Newport, Ky. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 


Dept. 9-700, 


TANTALUM 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill, 5 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 7112 Ingersol, Lan- 
caster, Pa. 

Insulation and Wires, Inc., 1535 I Swin- 
ney Ave., Fort Wayne 6, Ind. 2 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 51 


Murray, New York 7, 


Permacel Tape Corp., ‘New ” Brunswick, 
N. J. i 
Polyken Industrial Tapes, Dept. EML, 
Dept. of Bauer & Black, Div. of The 


Kendall Co., 222 W. Adams, Chicago 6, 
il 


Van Cleff Bros., Inc., 7800 Wovdlawn 


Ave., Chicago 19, Ill. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos, 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 
Insulation and Wires, Inc., 1535 I Swin- 
ney Ave., Fort Wayne 6, Ind. : 
Insulation Manufacturing Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., 
gyle Terrace, Irvington 11, N._J. : 
Johns-Manville, Box 60, New York 16, 
ee 4 
Paul, 


9 Ar- 


Minnesota Mining & Mfg. Co., St. 


6, Minn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

Polyken Industrial Tapes, Dept. EML, 
Dept. of Bauer & Black, Div. of The 
Kendall Co., 222 W. Adams, Chicago 
6 1 

U “a Rubber Co., Rockefeller Center, 
New York 20, N. Y 

Van Cleef Bros., 7800 Woodlawn Ave., 
Chicago 19, Tl. 

TAPE, MICA. See Mica. 

TAPE and SHEETING, SYNTHETIC 
RESIN 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa 

Continental-Diamond Fibre Co., Newark 
13, Del. 

du Pont de Nemours & Co., Inc., E. 1., 
Plastics Dent., 350 Fifth Ave., New 
York 1. N. Y 

Insulation and Wires, Inc., 1535 1 Swin- 


ney Ave., Fort Wayne 6, Ind aM y 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TIl. 


Irvington Varnish & Insulator Co 9 Ar- 
gyle Terrace, Irvington 11, N, J. 
Natvar Corp., 207 Randolph Ave., Wood 


bridge, N. J. 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J 
Polyken Industrial Tapes, Dept. EML, 
Dept. of Bauer & Black. Div. of The 
Kendall Co., 222 W. Adams, Chicago 
6. ™m 


Co., 199 
Camden 1, N. J 


Suprenant Mfg Washington, 
Boston &, Mass 


U. S. Gasket Co., 


TAPE, MAGNETIC RECORDING 


See Magnetic Recorder Components 


TAPES, MEASURING 


Keuffel & Esser Co., Hoboken, N. J. 

TELEPHONES 

Crouse-Hinds Co., Syracuse 1. N. Y 

Holtzer-Cabot Div., ational Pneumatic 
Co., Ine., Boston 19, Mass. 

Wheeler Insulated Wire Co., Inc., Div. 
Sperry Corp., 1102 FE. Aurora, Water- 
bury 20, Conn. (Sound Powered) 


TEMPERATURE CONTROLS 


See Controls, Pressure and Temperature; 
Relays; Switches; Thermometers ; 
Thermostats, 


TERMINAL BLOCKS. See Strips. 


TERMINALS. See Lugs and Terminals. 


TESTING CHAMBERS. See Chambers, 
Test. 
TESTING INSTRUMENTS. See Instru- 
ments. 


THERMAL SWITCHES. See Switches 


THERMOCOUPLES 


Assembly Products, 
88, Ohio 


Baker & Co., Inc., 113 Astor, Newark 5, 
N32 


Inc., Chagrin Falls 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 
General Electric Co., Apparatus Sales Div., 
to Ee 


Schenectady 5, N. 


Hoskins Mfg. Co., 4445 Lawton Ave., De- 


troit 8, Mich. 
Revere Corp. of America, Wallingford 2, 
Conn, 


Rockbestos Products Corp., New Haven 4, 
Cc 


‘onn, 
Thermo Electric Co., Fairlawn, N. J 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J, 
Wheelco Instruments Div., Barber-€olman 


Co., 1403 Rock, Rockford, IL 

THERMOMETERS 

Assembly Products, Inc., Chagrin Falls 
88, Ohio 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Edison, Inc., Thomas A., Instrument Div., 


Dept. 53, West Orange, N. J. 
Electric Auto-Lite Co., Toledo 1, Ohio 
TAGliabue Instruments Div., Weston Eleec- 


trical Instruments Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 
Weston Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, M1. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
Saker & Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C, S. 318 Washington, Mt. 


Vernon, N. 

Bristol_ Co., 153 Bristol Rd., Waterbury 
20. Conn. 

Chace Co., W. M., 1608 Beard Ave., De- 
troit 9. Mich 

General Plate Div., Metals and Controls 


Corp., 412 Forest, Attleboro, Mass. 


THERMOSTATS 


Acro Manufacturing Co., 
Ohio 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y 


Columbus 16, 


Barber-Colman Co., Dept. L, 1403 Rock, 
Rockford, Til. 

Bristol Co., 153 Bristol Rd., Waterbury 
20. Conn 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53. West Orance, N. J 

eset, Inc., 112 Pleasant, Ashland. 
ass 


General Electric Co., 
Schenectady 5, N. ; 
Mechanical Industries Production Co., 217 


Apparatus Sales Div., 


Ash, Akron 3, Ohio 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41. TH. 

Robertshaw Thermostat Div.. Rohertshaw- 


Fulton Controls Co., Youngswood, Pa 
Spencer Thermostat Div., Metals & Con- 

trols Corp., 112 Forest, Attleboro, Mass. 
Stevens Mfg. Co.. Inc., Mansfield, Ohio 
“ ae Co., 429-33 FE. 164, N. Y. 56, 


Therm-O-Dise, Inc., 127 Crouse, Mans- 
field, Ohio 
Westinghouse Electric Corp., 180 Mercer 


St., Meadville, Pa 
Wheelco Instrument Div., Barber-Colman 
Co., 1403 Rock, Rockford, I 
Wilcolator Co,., Elizabeth N. J 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 
Automatic Electric Mfg. Co., 60 State, 


Mankato, Minn. 
Cramer Co., Ine., R. W., 
brook, Conn, 
Beate Signal Corp., 202 


General Electrte Co., 
Schenectady 3, N. Y. 
Hansen Mfg. Co.. Ine., Princeton 3. Ind 


Box 8, Center- 
20th, Moline 1, 


Apparatus Sales Div., 
Zz 


Haydon Co., A. W., 234 N. Elm. Water- 
bury 20. Conn. 
Haydon Mfg. Co., Ine., 2536 Elm, Tor- 


rington, Conn. 
Industrial Timer Corp., 115 Edison Place, 
Newark 5, N. J 
Merenid Corp., 4227 W. Belmont Ave., 
Chicago 41, TI. 
Square D Co.. 4041 N. Richards, Milwau- 
kee 12. Wis. 
Struthers-Dunn. Ine., 150 N. 18th, Phila- 
delphia 7, Pa. 
Flertriec Co., 34 South, 
’ ¥ 


Ward Teonard 
Mount Vernon. } . 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 
Pittshurgh 22 a. 

Zenith Flectric Co., 152 W. Walton, Chi- 
cago 10, TIL. 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 


High Speed Hammer Co., 302 Nor- 


Inc., 
ton, Rochester 21, r 


Jones Motrola Corp., 436 Fairfield Ave., 
Stamford, Conn. 

Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis 

Scruggs Co.. Loyd, 1022-32 N. Sixth, St. 


Louis 1, Mo 


Ryerson & Son, Inc., Joseph T., Chicago, 
Til 

Syntron Co., Homer City, Pa 

Thomas & Betts Co Inc., 28 Butler, 


Elizabeth 1, N. J. 
United States Steel 

States Steel Corp., 

Chicago 4, Ill. 


(Terminal Tools) 
Supply Div., United 
208 S. La Salle, 





To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 
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LOWER THE 
ee OY 


SET RIVETS 
eo | 


2 at a time with the 
fi A, a 
wily | 

e With every press 
on foot pedal Model 
214 Chicago Double Rivet 
Setter automatically feeds, inserts 
and clinches #wo rivets. 14-inch 
throat accommodates large assem- 
blies. Handles 9/64” diameter or 
smaller steel tubular rivets— 
lengths to 7/8”. Quick Change 
Rotary Type Hoppers and Race- 
ways permit 5-minute changeover 
to rivets of different size. Ad- 
justable anvils and _ riveting 
centers add to versatility. For 
help with fastening problem . . 


send sample assembly (or a blue 
print) for free fastening analysis. 




























FREE CATALOG contains valuable en- 


gineering information and rivet specifica- 
tions plus illustrated descriptions of 26 
Chicago Automatic Rivet Setters. 


Kwet & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (SuSSS) Illinois 
Branch Factory: Tyrone, Pa. 


About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’'ve had it. 


Your choice of 8 
different Motors, 
and 72 gear head 
motor combina- 
tions. 


RAE MOTOR CORP. 


P.O. Box 291 — Racine, Wis. 





FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


KRUEGER & HUDEPOHL 


WALSH BUILDING CINCINNATI 2, OHIO 
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CUSTOM- 


CORD SETS BY 


PHALE) , 






MADE 


% 
ee 


Just a short time back the custom- 
made cord set shown here did not 
exist! It was custom created and pro- 


duced for a very special application 
by PHALO! 


PHALO has an industry-wide repu- 
tation for designing and producing 
the unusual in cords and cord sets 
...and in so doing, solving the 
“unsolvable” problems! 


See the PHALOCORD section of the 
new PHALO CATALOG for details. 
ASK FOR CATALOG. 





ASK ALSO FOR THE NAME 
OF YOUR NEAREST PHALO 
SALES REPRESENTATIVE IN 
THE FOLLOWING CITIES: 


New York, N. Y. 
Rochester, N. Y. 
Philadelphia, Pa. 


Houston, Texas 
Phoenix, Ariz. 


Greensboro, N. C. Chicago, III 
Wichita, Kansas Detroit, Mich. 
Natick, Mass. Los Angeles, Cal. 
Cleveland, Ohio San Francisco, Cal. 


PHALO PLASTICS CORPORATION 


Commercial & Foster Streets, Worcester, Mass. 


Insulated Wire and Cables — Cord Set Assemblies 
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Called “FOPS” By Every User! 
gg 


STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 


ee 










* TOP PERFORMERS 
* TOP QUALITY 
* TOP WORKMANSHIP 


at LOW COST TO YOU! 


eS F 


Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 
in design. 





Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 
appliances. 

Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
you! 


THE STILL-MAN COMPANY 


429 East 164th Street, New York 56, N.Y 





26 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 26 years of 
building one or two 
types of standard wire 
strippers, but 26 years 
of continuous research 
and development of many 
wire strippers to meet 
ever changing needs. 







Consult us about your 
wire stripping problems. 

SPEED-CRAFT 1S 

~, agg 

< co : 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 








ANSF 


S&S TR Industrial and 


Electronic Equipment 
Designed to Commercial & Military 
Specifications (MIL-T-27 and AN-E-19). 
... Class A, B, H and Miniatures. 


* 


Sample, Short and Long Runs. Let us 
quote on your specifications. No obligation. 


aH ge acm ee 


2500 ATLANTIC AVE. » BROOKLYN 7, N. Y. 










Delivery 
as promised! 
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TRACING CLOTH, FILM and PAPER Hi-Spex 319 


| Mfg. Co., Schuyler Ave 
Arkwright Finishing Co., Industrial Trust , Kearny, N. J 

Bldg., Providence, R. I. Jefferson Electric Co., Bellwood, Ill. 
Bruning Co., Inc., Charles, Dept. E113, Ketay Manufacturing Corp., 555 Broad- 

4700 Montrose Ave., Chicago 41, Ill ,way, New York 12, N. ¥ 
Eastman Kodak Co., Rochester 4 N. Y. Lindberg Engineering Co Transformer 
Keuffel & Esser Co., Hoboken, N. J. Div., 2450 W. Hubbard, Chicago 12, Ill 
Nothelfer Winding Laboratories, 11 Albe- 
N. J 


TRANSDUCERS, PRESSURE marle Ave., Trenton 3, 


' Sola Electric 333 W. 16t 
Bristol Ce.. 153 Bristol Rd., Waterbury 5°54 = tric Co., 4633 W. 16th, Chicago 
«WV, onn . 5 
: , Standard E ral Products Co., 2% 
Servomechenisms Inc., 500 Franklin Ave., — Eomerted Evete ts Co., 2240 E 
arden City, L.I., N.Y. Trenton Transformer Corp., Box 568-E 


Trenton, N. J 


TRANSFER SWITCHES. See Switches. United Transformer Co., 150 Varick, New 
orme 


TRANSFORMER HOUSINGS. See Cabi- whether insvlatel Wire © 
. . Wheeler Insulated Wire Co., Ine., 1109 
nets. Sheet Metal. East Aurora, Waterbury 20, Conn. 
TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux- TRANSFORMERS, VARIABLE 
iliaries. VOLTAGE 
Acme Electric Corp., 3512 Water, Cuba 
TRANSFORMERS, INSTRUMENT N. ¥ 
CURRENT Electran ais. On. 1901 Clybourn Ave 
Ac E ic C an19 ee . Chicago 14 . 
- wiectric Corp., 3512 Water, Cuba Freed Transformer Co., Inc., 1736 Weir- 
Allis-Chalmers Mfg. Co., Milwaukee 1, field, Brooklyn (Ridgewood) 27, N. ¥ 


Wis. 

Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill 


Comar Electric Co., 3349 W. Addison, Chi- 
cago 18,. Ill. 


a i. we 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N : 

Hevi Duty Milwaukee 1, 
Wisconsin 

Jefferson Electric Co., Bellwood, Tl. 

Raytheon Mfg. Co., Equipment Sales Div., 


Electric Co., 


“ectric , Dept. 6270-EM, Waltham 54, Mass. 

Dene _ Mevtri Co., 93 Main, Winsted, Standard "Electrical Products Co., 2240 E. 
c é y “hy Third, Dayton, Ohio 
a aE a 1901 Clybourn Ave., superior Electric Co., 83 Laurel, Bristol, 
Federal Telephone and Radio Corp., 199 Conn 

Kingsland Rd., Clifton, N. J 
Werventi Biectric Inc., 30 Rockefeller TUBES, CATHODE RAY 

*laza, New York 20, N. Y. Gener: Dlectric Ce tlec 
Freed Transformer Co., Ine., 1736 Weir — o's N. 'Y ee 

field Brooklyn (Ridgewood) 27, N. Y. Waterman Products Co., Inc., Philadelphia 
General Electric Co., Apparatus Sales Div., 25, Pa. 

Schenectady 5, N. Y. ny E 
General Transformer Co., 18240 Harwood i 

Ave., Homewood, III TUBES, ELECTRON (industrial) : 
Jefferson Electric Co., Bellwood, I] Inc., 127 Sussex Ave., Newark 


Electrons 
N. J 


Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6270-EM, Waltham 54, Mass Federal Telephone and Radio Corp., 199 
Sola Electric Co., 4633 W. 16th, Chicago Kingsland Rd., Clifton, N. J. 

50, Il. General Electric Co., Electronics Div 
Standard Transformer Co., Warren, Ohio Schenectady 5, N.Y. 

Trenton Transformer Corp., Box 568-E Raytheon Mfg. Co., Equipment Sales Div., 
Trenton, N. J Dept. 6270-EM, Waltham 54, Mass. 
Westinghouse Wlectric Corp., Gateway Westinghouse Blectric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave. Center, Bldg. No. 8, 401 Liberty Ave 

Pittsburgh 22, Pa. . F Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp 614 

Frelinghuysen Ave., Newark 5, N. J TUBES, METALLIZED GLASS. See 
Glass, Technical. 

TRANSFO ERS, 

Acme ore a ee eee TUBES, PHOTOELECTRIC. See Photo- 

o- 7 c Corp., 3512 ater, Cuba, électric Cells & Tubes 


Allis-Chalmers Mfg. Co., Milwaukee 1, TYBING, ALUMINUM. 
< , 


Chicago Standard Transformer Corp., Div. See Aluminum. 


of a ag 3501 W. Addison, Chi- TUBING, BRASS, BRONZE and COP. 
cago > . 3 Cc 
Dano Electric Co., 93 Main, Winsted PER. See Brass, Bronze and Copper 
Conn, 
eee Mis. = 1901 Clybourn Ave., TUBING, FIBRE. See Fibre. 
nicago 14 l 
Ve i ; TUBING, LAMINATED METAL 
— aoe. oe. Rockefeller See Laminated Metals. 
Freed Transformer Co., Inc., 1736 Weir 3 : 
field, Brooklyn (Ridgewood) 27, N , Y TUBING, MICA. See Mica. 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, /. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Il. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn. 
Chase Brass & Copper Co., Waterbury 20, 


Hevi Duty Electric Co., Milwaukee 1, Conn 
Wisconsin General Plate Div., Metals and Controls 

Hi-Spex Mfg. Co., 319 Schuyler Ave., _ Corp., 412 Forest, Attleboro, Mass. _ 
Kearny, N. J. International Nickel Co., Inc., 67 Wall 

Jefferson Electric Co., Bellwood, Illinois New York 5, N. Y. 

Kenyon Transformer Co., Inc., 840 Barry, Revere Copper & Brass, Inc., 230 Park 
New York 59, N. Y. Ave., New York 17, N. 

Motordyne, Inc., Dept. N, 2661 S. Myrtle 

ares, Manrevia. Calif. TUBING, PAPER 

Nothelfer Winding Laboratories, 11 Albe- ee Co., 6201 Barberton 
marle Ave., Trenton 8, N. J. Cote See Ohio 

Raytheon Mfg. Co., Equipment Sales Div Continental-Diamond Fibre Co., Newark 


Dept. 6270-EM, Waltham 54 


Mass 13 
Sols Electric Co., 4633 W. al 
l 


16, Chicago 50, paramount Paper Tube Corp., 612 Lafay- 


Wayne 2, Ind. 
Standard Electrical Products Co., 2240 E. —_ Sonar Tube Co., 2035 W. 
Third, Dayton, Ohio Charleston, Chicago 47, Ill. 
| — ee Corp., Box 568-E, gione Paper Tube Co., Inc., 900-922 
enton, N. ; N.E., Washin 17, D.C. 
| Unies Transformer Co., 150 Varick. New Fresklin, N.E., — 
| fork 13, N. Y. s r and Silver 
| Wagner Electrical Corp., 6454 Plymouth vege. DALVER, Hee Sores 
| Ave., St. Louis 14, Mo. ne 
| Westinghouse Electric Corp., Gateway EEVING, BRAIDED 
Center, Bldg. No. 3, 401 Liberty Ave.. TURNS ot ea Glass-Fibre treated 
Pittsburgh 22, Pa. with lacquer, varnish or synthetic resin. 
| Wheeler Insulated Wire Co., Inc., 1102 1 912 Barklay 
East Aurora, Waterbury 20, Conn. Bentley, Harris Mfg. Co., 1212 Bar ’ 
Conseehomsen. | Es. win Dept. EM 
4 ‘o., ., William — 
TRANSFORMERS, RADIO ciRcUIT BAD ACG. he ilimantic, Conn. 
Acme Electric Corp., 3512 Water, Cuba, Continental-Diamond Fibre Co., Newark 
iy oe 


. Del. 
Corning Glass Works, Dept. EM-12, Corn- 
ing, N. Y. 1 
General Electric Co., Chemical Div., 
Plastics Ave., Pittsfield, Mass. 


Aircraft. Transformer Corp., Long Branch, 
N. J 


Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 


cago 18, Til. Insulation and Wires, Inc., 1535 I Swin- 
Dano Electric Co., 93 Main, Winsted, ney Ave., Fort Wayne 6, Ind. w 
| Conn. Insulation Manufacturers Corp., 565 . 
| Electran Mfg. Co., 1901 Clybourn Ave., Washington Blvd., Chicago 6, Ill 

Chicago 14, IIL. Irvington Varnish & Insulator Co., 9 Ar- 
| Epeo Products, Inc., 2500 Atlantic Ave., gyle Terrace, Irvington 11, N. 51 
| Brooklyn 7, N. ¥ Mitchell-Rand Insulation Co., Inc., 


New York 7, N. Y. 


Murray, : 
207 Randolph Ave., Wood- 


Federal Telephone and Radio Corp. 199 
Natvar Corp., 


| Kingsland Rd., Clifton, N. 


Ferranti Electric, Inc 30 Rockefeller bridge, N. J. ile 

Plaza, New York 20, . Y. Owens Corning Fiberglas Corp., ae 

Freed Transformer Co., Inc., 1736 Weir- Products Div., Dept. 866, 16 E. 56th, 
field, Brooklyn (Ridgewood) 27, N. Y. New York 22, N. Y 


Co., Div.. Thompson Fiber Glass Co., H. I., 1738 
Syracuse, N . Cordova, Los Angeles 7, Calif 
General Transformer Co., 18240 Harwood Varflex Sales Co., Inc., 309 N. Jay, Rome, 
Ave., Homewood, Il. Mie me 


| General Electric Electronics 


—$——— 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 
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TIMING 
ENGINEERING 


BY 
MYRTEN G. SAAKE 
APPLICATION ENGINEER 


myaten @ sane 





TIMING EXPERIENCE . . . Years of practical field 
experience at your finger tips. 


TIMER APPLICATIONS . . . Broad range of auto- 
matic machines and processes covered by schematic 
wiring diagrams and simplified descriptions. 


TIMING ENGINEERING ... is a “must” for 
machine and process engineers; in fact, for all 
engineers, and will impart valuable ‘know how” on 
improved quality and labor saving methods. 


First Edition 255 pages $5 postpaid 


ORDER FROM: 


RIBBLE ENGINEERING CO. 
74-80 MONTGOMERY ST. 
JERSEY CITY 2, N. J. 





MAMCO 


COILS 





If your product calls for a coil application, call for 
MAMCO quality built coils. Our engineers will build 
MAMCO coils to your specifications. Guaranteed qual- 
ity throughout. Write today. Send prints or description 
of product for prices. 








APPLIANCE MFG. CO. 
RACINE, WISCONSIN 


Waster 


METAL 
IDENTIFICATION 
TAGS OF EVERY 

DESCRIPTION 






For 
Grouping Wires! 


e Easy to apply 
e Aluminum, Steel, Brass or Zine 







¢ Big Variety 

e All Styles and sizes 

¢ For aircraft—radio—tele- 
phone—Motor and generator 
manuf acturers—etc. 

Free samples and literature 

upon request 


National Band & Tag Co 
Dept. 9-723 NEWPORT, KY. 


DECEMBER 1953 








QUALITY BUILT 








Marking Cables, Leads, and 




















ANCHORED-FOR-PERMANENCY 


TRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ilbs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 















GRIPMASTER ALL-METAL TYPE 





A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 





















All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 





For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 


different sizes. 


WIRE BINDING SLEEVES 
For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPAN 


men- 

pecific recom ods, 

For $ on your x of 
dations ©. sam les 









EXCLUSIVE MANUFACTURERS OF GRIPMASTER STRAIN RELIEF 


118 AMSTERDAM AVENUE, PASSAIC NEW JERSEY 











Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 



















SMALL INDUCTION MOTOR 


For Applications Where Cost Is A Factor, 


THIS 2 POLE SHADED POLE MOTOR COMBINES HIGH 
EFFICIENCY AND SMALL SIZE WITH LOW COST TO 
PROVIDE AN IDEAL POWER SOURCE FOR: 


TUBING and SLEEVING, Extruded 
Plastics, 


Brand & Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, Conn. 
General Electric Co., Chemical Div., 1 

Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 1535 I Swin- 
ney Ave., Fort Wayne 6, Ind. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 
Irvington Varnish & Insulator Co., 9 Ar- 
gyle Terrace, Irvington 11, N. J 







































FANS Mitchell-Rand Insulation Co., Inc., 51 
BLOWERS National’ veer Fibre Co. , Wilming- 
HEATERS Nener —" 207 Randolph Ave., Wood- 
PHONOGRAPHS ‘_, + 
ELECTRIC TOYS pusie Plonies Care.. Commental & Fes- 
TURNTABLES Polymer’ Corp. of , Reading, 
APPLIANCES | Rogan Brothers, 3027 N. Monticello Ave., 


Skokie, Ill. 

Surprenant Mfg. Co., 199 Washington, 
Boston 8, Mass. 

Varflex Sales Co., Inc., 309 N. Jay, Rome, 
= oe 


FILM PROJECTORS 
VENDING MACHINES 
HAIR DRYERS 
CONTROL DEVICES 
BATTERY CHARGERS 
GEAR TRAINS ETC. 


TUBING, STEEL. See Steel. Commercial 
Grades and Forms. 


TUNGSTEN (See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 





UNDERCUTTERS, MICA. See Mica Un- 
dercutters. 


6 T0240 VOLTAC 50 TO 60 CYCLE 
OPERATING SPEED 1200-3500 
1/400 - 1/40 HP 10 IN. OZ. MAX. TORQUE 
3/8 TO 1-5/16 STACK HEIGHT 
SEND US YOUR SPECIFICATIONS 
AND REQUIREMENTS 












VACUUM PUMPS. See Compressors & 


Pumps. 


| VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron 


VALVES, MOTORIZED or SOLENOID 
OPERATED 

Automatic Switch Co., 393 Lakeside Ave., 
Orange. N. J 

Barber-Colman Co., Dept. L, 14038 Rock, 
Rockford, Tl. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, TI. 

Skinner Electric Valve Div., Skinner 
Chuck Co., 108 Edgewood Ave., New 
Britain, Conn. 

Valvair Corp., 956 Beardsley Ave., Akron 
1, Ohio 


Waterman Engineering Co., 725 Custer 
Ave., Evanston, Ill. 
| Westinghouse Electric Corp., Gateway 
| Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa, 


making dies 
& templates 















































Some Territories Still Open For Specialized Salesmen 


UNITED PRESSED PRODUCTS CO. 


741 W. Harrison St. Chicago 7, Ill. 
Phone MOnroe 6-2360 








| VARNISHED FABRICS. See Fabrics, In- 
| sulating. 


| 
| VARNISHES, COMPOUNDS and 
| RESINS, INSULATING 
| Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 
Bakelite Co., A Division of Union Carbide 
| & Carbon Corp., Dept. SF-20, 30 E. 
| 42nd, New York 17, N. Y¥. 
Brand & Co., Inc., William, Dept. EM, 
North & Valley, Willimantic. Conn. 
Dow Corning Corp., Dept. AEI-12, Mid- 
land, Mich 
du_ Pont de Nemours & Co., Inc., EF. 1., 
| — Finishes Dept., Wilmington 98. Del 
Durez Plastics & Chemicals, Inc., 1312 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The dark 





Walek Road. North Tonawanda, N. Y. 
blue background makes General Electric Co., Chemical Div., 1 
the scribed layout lines show up in sharp relief, and at the same sate Le. —. . ont 
nsulation an res, nc., Ode . n- 
time prevents metal glare. Increases efficiency and accuracy. “ne Ave... Fort iene 6, Ind. cr 
nsulation Manufacturers D., 56E . 
Write for full information | _ Washington Blvd., Chicago 6, Til 

THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. Irvington Varnish & Insulator Co. 9 


Argyle Terrace, Irvington 11, N. J. 
Mica Insulator Co., Schenectady 1, N. Y. 
Minnesota Mining & Mfg. Co., St. Paul 

6. Minn. 

Mitchell-Rand Insulation Ce, Ine., 51 
Murray. New York 7. N. 

Stanley Chemical Co., 61 colt. FE. Ber- 
lin. Conn. 

Westinghouse Electric Corp., Gateway 
Center. Bldg. No. 8, 401 Liberty Ave., 
Pittsbureh 22, Pa. 

Zophar Mills, Inc.. 117 Twenty-Sixth. 
Brooklyn 32, N. ¥. 





VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes, 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, Belt. 


VIBRATORS 


Aerovox Corp., Wilkor Div., 2882 Detroit 
Ave., Cleveland, Ohio 


LOW-L0SS L OSE eee | Se mm 


Mallory & Co., Inc., P. R., Indfanapolis 
ig 6, Ind. 
Lia oe One ; ‘ VIBRATION TEST MACHINES 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 










Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


VOLTAGE REGULATORS 


See Regulators, Voltage; Transformers 
Variable Voltage. ; 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings ang 
Bushings 


WASHERS, FLAT. See Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Co., A Division of U nine Costas 
& Carbon Corp., Dept. SF- 80 E. 
42nd, New York 17, N. Y. 

Riwax Corp., 3445 Howard, Skokie, Il! 

Dow Corning Corp., Dept. AEI-12, Mia- 
land, Mich. 

General Electric Co., Chemical Div., } 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 1535 I Swin- 
ney Ave., Fort Wayne 6, Ind 

Mica Insulator Co., Schenectady 1, N. Y, 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y 

Zophar Mills Inc.. 117 Twenty-Sixth 
Brooklyn 32, N. Y. 


WEDGES AND PEGS, ARMATURE 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires Inc., 1585 J] 
Swinney Ave., Fort Wayne 6, Ind. 

Insulation Manufacturers Corp., 565 W, 
Washington Blvd, Chicago 6, ITIL. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell- Rand Insulation Co., Inc., 51 
Murray, New York 7, N. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 

Erico Products Co., Inc., 2070 E. 61st 
Place, Cleveland 3, Ohio 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Arc) 

Revere Brass & Copper Inc., 230 Park 
Ave., New York 17, N. Y. 

Westinghouse Electric Corp., P.O. Box 
2025 Buffalo 5, N. Y. (Flexarc) 


WELD NUTS. See Fasteners. 


WHEELS, BLOWER 


Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wis. 

Torrington Manufacturing Co., Torrington, 
Conn. 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 20, Conn 

American Steel & Wire Div., U. S. Steel 
Corp., Rockefeller Bldg., Clevelana 18, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way. New York 4, N. Y. 

Bristol Brass Corp., Bristol, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Cornish Wire Co., Inc., 50 Church, New 
zor ¥, BH. Be 

Electric Auto-Lite Co., Port Huron, Mich 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Cable Corp. 420 Lexington Ave., 
New York 17, a 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Pace Steel & Wire Div., American Chain 
& Cable, Monessen, Pa. (Stainless or 
Carbon Steel Armature Bending) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind 

Roebling’s Sons Co., John A., Sub. of 
Colerede Fuel and Iron Corp., Trenton 

J 


Rome “abi Corp., Dept. EM-12, Rome, 


mae & Son, Inc., Joseph T., Chicago, 
Til 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (Cc) 
Thermoplastic (T) 
Coaxial Cable (X) 


Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 

American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way. New York 4, N. Y (ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Brand & Co., Inc., William, Dept. FM 
North & Valley. Willimantic, Conn. (T) 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (BCX) 

Chester Cable Corp., Chester, New York 
(TX) : 
Cornish Wire Co., Inc., 50 Church, New 

York Ny. ¥. (2 

Electric Auto-Lite Co., Port Huron, Mich. 
(BCT) 

Essex Wire Corp., Fort Wayne 6, Ind. 
(BT) 

Federal Telephone and Radio Corp.. 199 
Kingsland Rd., Clifton, N. J (TX) 
General Cable Corp.. 420 Lexington Ave., 

New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div.. Bridgeport 2, Conn. (ABCX) 

Hitemp Wires, Inc., 26 Windsor Ave., 
Mineola, N. Y. (T) 

Lowell Insulated Wire Div., Overlakes 
Corp., 171 Lincoln, Lowell, Mass. (BT) 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245. 
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ormers, 


-« | Design Compendiums 


a ) at Quantity Prices 



























» Mid- 
Div., 1 eel 
Swin- e For each of the six design compendiums now 
a ti available (see reviews on page 348) the supply ide PRECISION 
on FF now on hand is sufficient to fill modest quantity 
e orders. Since handling expense is a relatively 
Div., 1 3 
a large cost element, grouping of orders makes pos- 
d. 4 ° ° ° 
5 w. ff sible substantial savings per copy. To further 
ei ! reduce cost, accounting and invoicing operations 
os =F involved in open-account billing are eliminated by 
requesting remittance with order. BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 
E. 61st Precision balls for every requirement of the electrical industry. 
es Div., Made in many different materials. Also special bearings and 
0 Park Prices per copy given in the table below are for retainers. Send your specifications for recommendations from 
° . . a our Engineering Department. 
, single shipments in the quantities shown, on a Rega 41850 
| orders accompanied by remittance. THE HARTFORD STEEL BALL Y ‘ee 
ve ; HARTFORD 6, CONN. 
| BETROIT TTT a La Iwasa sy EXPORT 
rington, WS Teente VICTOR @ Clima CUAMAMTEE TRUST BLOG £8 matter ce Le neh 
i . S MEW CENTER BLOGS ) bi Be bed) bas | es) eee Ll ea AE it At Bde) 1 Oe ere a] 
Quantity per shipment 
; Conn, Title 1 5 25 
S. ee ee a a ee os ee 
ana. 18, ; ; They're made of 
anal Magnetic Amplifiers 150 100 0.75 ead NYLON 
a Overload Protection 150 1.00 0.85 ight weight 
ury 20, ‘ . ~— 
ae Electro-Hydraulic Control 150 1.00 0.85 ait lien 
sie Servo System Design 2.00 1.25 1.00 wa = : . 
. Ind. ° . ° oe 
in Ave, = Engineering Testing 2.50 150 1.25 ie a ae 
» Mate | Plastics, Dielectrics 3.00 1.75 1.50 ie a 
in Chain : 
cles or Special Package—One of ° 
X ' P . —60 to 250° F. 
—  F each of above titles 8.00 ennai: Tom Males 
Sub. of ' 
ven . samples and full 
, Rome, i P 
Chicago, Send orders with remittance (including 3 per information. 
ate | cent sales tax for New York City deliveries) to WECKESSER CO. 
| j 5256 N. Avondale Av. 
: Chicago 30, Ill. 
; 
1, Brock- | J. A. Campbell 
S. Stel | ‘ : 
land 18, Director of Reader Service 
crx The Gage Publishing Company 
in Buren, { 
om it 1250 Sixth Ave., New York 20 
ept. Fy ; 
Conn. (T) : 
rbury 20, 
tow York l PRECISION 
rch, New ed MADE 
Prices given above include shipping charges. 
haan “4 , ; WIRE, RD & CABLE 
6, Ind. Be sure to enclose address to which shipment is Seciitulilithnadicimeiacmaian 
‘orp.. 199 ' = - eke rical products a complete and 
san i to go; make checks payable to The Gage Publish oan dans ok ela 
on Mate- ing Company. Orders at these prices can be filled Hook-up wire, low tension shielded 
(ABCX) ; P 3 | ib ater ten shacks on cords, lead-in wire, speaker cords 
sor Ave., only when payment accompanies the order. hand wie sancicn freien and all popular types of insulated 
Overiakes | our centrally located plant, Wire. . -FOR EVERY WIRING NEED 
ass. 
i CORD & WIRE CO 
ars Wir RUNZE 4723 MONTROSE AVENUE 
a el CHICAGO 41, ILLINOIS 
P REE BRNO RE iE LN NLR SAT ART TRUE CL BMC S SS 
RING 
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WRITE FOR FREE folder describing 
our facilities, tools, assemblies and 
various Stamped Gears. Includes data 
and tables. Get samples, ideas, and 


low prices. 


Ask for general characteristic data 
on all “Lavite’ Technical Ceramics 
—("Lavite’” steatite, “Lavite” Titan- 
ates, ‘‘Lavite’’ Ferrites, and others). 


WINZELER MANUFACTURING & TOOL CD. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 







































































B.Y.1. Sander 


Winzeler Ladder Chain 
Stamped Sprockets bring 
smooth, dependable per- 
formance, long life and 
low cost to the excellent 
Burgess Belt Sander. 
Built for toughest sand- 
ing jobs, the BVI uses 
only the sturdiest com- 
ponents. 


Cut your costs .. improve 
quality and performance 
.- get the uniformity and 
accuracy only Winzeler 
Stamped Gears can give. 
Stock and custom dies. 
_ Assemblies by staking, 

brazing, riveting. Pro- 
duction runs on modern 
high speed equipment as- 
sure deliveries on time! 















Ferrites 
—you specify 
—we justify! 


For example: 


—consider the ‘‘Lavite’’ F7B FER 
RITE MATERIAL, another product of 
Steward’s private research and de- 
velopment, which has set a stand- 
ard for antenna rods. It offers suf- 
ficiently low losses in the broad- 
cast frequency range, permeability 
of relatively high value and excel- 
lent temperature stability —’must”’ 
characteristics for that application. 
Yet, this is only one of many prop- 
erty combinations of our ferrite 
materials, which provide the desir- 
able basic advantages of high sat- 
uration, higher permeabilities, high 
Q and FM frequencies, low temper- 
ature coefficient, etc. ‘‘Lavite’’ Fer- 
rites may well reduce the size and 
weight of your components, ond 
materially reduce production costs 
of these parts as well. Send me 
your specifications and let me get 
in a huddle with our engineers — 
no obligation. 


D. M. STEWARD MFG. CO. 


3603 Jerome Avenue 
Chattanooga 1, Tennessee 


Sales Offices in Principal Cities 
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Phalo Plastics Corp.. Commercial & 


ter, Worcester, Mass. (TX) 
Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. (ABCTX) 
Rhode Island Insulated Wire Co., Inc 
624 S. Michigan Ave., Chicago, Ill. (At) 
Riverside Manufacturing and Electrical 


Supply Co., 10227 
born, Mich. 

Rockbestos Products Corp., New Haven 4 
Conn. (ATX) 


Michigan Ave., Dear- 


Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel and Iron Corp., Trenton 
2, N. J. (BCT) 

Rome Cable Corp., Dept. EM-11, Rome 
N. Y. (BTX) 

Royal Electric Co., Inc., Pawtucket, R. I 
(ABT) 


Runzel Cord & Wire Co., 4723-31 Mont 


rose Ave., Chicago 41, Il. 
Surprenant Mfg. Co., 199 Washington, 
Boston 8, Mass. (BTX) 


Tensolite Insulated Wire Co., Inc., Tarry- 
town, N. Y. (T) 


United Manufacturing & Service Co., 409 


S. 6th, Milwaukee 4, Wis 
U. 8S. Rubber Co., Rockefeller Center, New 
York 20, . Y. 


Victor Electric Wire & Cable Corp., Clif- 
ton, N. J. (T) 


WIRE CUTTERS & STRIPPERS 


See Strippers, Wire. 

WIRE FORMS. See Springs, Coil and 
Flat; Stampings, Metal 

WIRE, MAGNET 

Acme Wire Co., 12355 Dixwell Ave., New 


Haven 14, Com. 
Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y. 
Belden Mfg. Co., 4633 W. Van 
Chicago 44, II. 
Chase Brass & Copper Co., Waterbury 20 
Conn 
Electric Auto-Lite Co., Port Huron, Mich 
Essex Wire Corp., Fort Wayne 6, Ind. 
General Cable Corp., 
New York 17, N 
General Electric Co., 


Schenectady 5, N. 


Buren, 


420 Lexington Ave., 
Y 


Apparatus Sales Div.. 
, 4 


Hitemp Wires, Inc. 26 Windsor Ave., 
Mineola, N. Y. (T) 

Lowell Insulated Wire TDdv., Overlakes 
Corp., 171 Lincoln, Lowell, Mass. 

Phelps-Dodge Copper Products Corp., Inca 
Manufacturing Div., Fort Wayne, Ind. 

Rockbestos Products Corp., New Haven 4, 
Conn. 

Roebling’s Sons Co., John A Sub of 
Colorado Fuel and Iron Corp., Trenton 
2, N. JZ. 

Rome Cable Corp Dept. EM-12, Rome, 
we. Me 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Warren Wire Co., Inc., Pownal, Vt. (Te- 
on) 

Wheeler Insulated Wire Co., Ine., 1107 
E. Aurora, Waterbury 20, Conn 


WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire. 


WIRE, RESISTANCE 


Driver Co., Wilour B 150 Riverside 
Ave., Newark 4, N 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 


Jeliff Mfg. Corp., C. O., 
Ney Co., J. M., 371 Elm, 


WIRE STRIPPERS. 


WIRING HARNESSES. 
and Assemblies, Wire 


WORMS AND WORM 


Gears and Pinions 


Southport, Conn. 
Hartford, Conn. 
See Strippers, Wire. 


See Harnesses 


WHEELS. See 


WRENCHES, SOCKET SCREW. See 
Socket Screws, Keys and Wrenches 

YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating 

ZINC 

Federated Metals Div American Smelt- 
ing & Refining Co., 120 B’way, N. Y. 
5, N. Y 

New Jersey Zinc Co., 160 Front, New York 
rt i # 








To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 245. 








New Design Compendium on 
Electro-Hydraulic Control 


Copies now obtainable. See details on page 348. 


To/CHECK SPEEDS periopicaLty 
TO. SHOW SPEEDS conrinuous-y 


USE JONES TACHOMETERS 


write for Catalog EZTSy 
JONES MOTROLA CORP. 


STAMFORD 








COMPOUNDS 


¥ CONN. 


FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coiis, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 
Coils, Transformers, Condensers. 


FOR POTTING 
Radio Transformers, Light Units, 
Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 


and minerals for specific applications. 


will be furnished on request. 


Specific data and samples 


BIWAX CORPORATION 


3445 Howard Street 


SKOKIE, ILL. 





ELECTRICAL 


MANUFACTURING 
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perks ae 


WHEN IN NEED OF = / 





i ; MATERIALS, PARTS | 
wit fe OR EQUIPMENT 0 (ONS ‘ 
Rome as Used in the | 
» | | hw 8 | @ NON-BREAKABLE 
= || ELECTRICAL | 

t 


INDUSTRY | @ LIGHT WEIGHT 


~ | | LOOK FIRST INT.R. ~ RUGGED 














De- : SS 
a i Wiieuad 9 alt : 
aan .- the encyclopedic “guide to buying | CONSTRUCTION 
Wire. | T. R. provides more accurate and complete “where- o~ 
messes | | to-buy” information and purchasing data than all : 
_ | other sources combined. 10,384 Advertisers use | 
. See . | 38,943 advertisements in the 1953 Edition. 
? } } 
, f | 
ee. . | 
5. See i 
| PAID CIRCULATION | 
Smelt- j i ee reset De 
: | | hele The National 
» York I Act A- | 


‘a || 


Purchasing Guide 
for all Industry! 


ELECTRICAL | 





| Bobbin, spool, form, layer, interleaved, inter- Adjustable (All Steel) 


| woven types. Made of any material, any finish 
| for any application. | MOTOR SLIDE BASES 


Send blue-prints and specifications for prompt quotation. | | 


THE FIVE STAR COMPANY Overly-Hautz All Steel adjustable 
PLANTS PLACE motor slide bases are manufactured to fit NEMA 


PLANTSVILLE, CONN standard motor frame sizes 203 to 505. Other 


sizes can be made to specification. 





No additional machining or assembling is 
necessary. Each Overly-Hautz motor base is 
shipped ready for installation including cad- 
mium plated bolts for mounting motor. 








| SOLDERLESS 
& SOLDERING 









SQUARE OR ROUND 
END... ALL TYPES. 
AND SIZES. 


write DANTE ELEC. MFG. CO. 





BANTAM, CONNECTICUT 





ING DECEMBER 1953 389 











Save #6300 
on Threaded 
Stampings 
like this 2 
SHOW M 






and mohawk did! 


Mohawk makes 500,000 of these 

threaded steel clamps per month for 

a leading electrical manufacturer. 

Every part is usable and held to the 

customer's specs, yet we make them 
‘ for $6300 less than he can jn his own 
plant for a year’s production. 


Mohawk threaded stampings can 
add a press department to your fac- | 
tory, too. Holes are squarely tapped 
and threads can be held to a Class 3 
Fit. Intricate as well as simple parts 
can be handled quickly and effi- 
ciently. 

If you want to be shown. . . see 
Mohawk. You'll save time, money 
and headaches on threaded stamp- 
ings. 


Write or phone now. 


mohawk 





MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 
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Two 


Pictures... 
ONE IS ART 


i> 


Thousands of paintings have 
been put on canvas, but 
only the select few have the 
lasting quality of great art. 


We're not.artists, but we do 

know something about qual- 

ity. Osters have. produced 

top-notch products for over 

a quarter of a century: We 
4 have a group of well-train- 
“ed, conscientious engineers 

who will design’ and pro- 
/ duce what you want in 


f 


BLOWERS ¢ MOTORS + ACTUATORS 
SERVOS - SYNCHROS 


You'll find we're as precise as 
the old masters about the qual- 
ity of our product. 


You Can Depend on SAFER 
Flight -.. EXTRA Fight 
with OSTER Products 


pe) eli] ee 


MANUFACTURING COMPANY 


AVIATION DIVISION 


RACINE, WISCONSIN 
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electronic variable speed drives 









bad 3 a by 30) VS lc) a hel go electronically-controlled, 
Thyraton type, adjustable-speed power drives with a wide 
range of operating speeds and good speed regulation. 


SIZES. % to 1% HP with basic speed of 2400 RPM. 


SPEED RANGE. Drive speeds are adjustable down to one 
sixth of the basic speed for continuous duty, 50°C.; down 
to one twentieth of the basic speed, intermittent duty. 


HOW IT WORKS. Single phase AC power is converted by 
Neon type electronic rectifiers to supply a DC variable- 
speed drive motor. This DC drive motor is of the separately 
excited type, which inherently has good speed regulation. 


STANDARD CHARACTERISTICS are Peet} torque rating 


over the full speed range . . . complete control from a 
compact operator’s station . . . infinite steps of speed ad- 
justment . . . smooth starting and good speed regulation. 


OPTIONAL FEATURES are jogging, reversing, dynamic 
braking, wide or special speed ranges and special duty 
faa oe 


TYPE GV SPEEDRANGERS are electronically-controlled, 
motor-generator type, adjustable-speed power drives 


with a wide range of operating speeds and good speed 
regulation. 


SIZES. 2 to 10 HP with basic speeds of 2400, 1750 and 
eee 


SPEED RANGE. Drive speeds are adustable down to one 
sixth of the basic speed for continuous duty, 50°C.; down 
OMe Mol ae ole) oo Mao Lb 

HOW IT WORKS. Three or two phase AC power is con- 
verted by a motor-generator set and by tube type 
electronic rectifiers to supply a DC variable-speed drive 
motor. This DC drive motor is of the separately excited 
type, which inherently has good speed regulation. 
OPERATION. The Type GV Speedrangers have the same 


standard characteristics and optional features as listed 
above for the Type EV Speedrangers. 


MANY TYPES. The DC drive motor for both the Type EV 
and GV Speedrangers are available with Master Uni- 
brakes, Fluid Drives and any of the five types of Master 
Gearmotors. 
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TYPE R 7 





for portable roasters wv 


TYPE SA 


or automatic percolators 


THERMOSTATS 


to whet a designer’s imagination... 


With competitive conditions ahead, you're probably reappraising your 
product. Or designing a new one. Either way, with Stemco thermostats 
on the job there’s every chance you'll improve performance 
solve production headaches . . . lower costs 

No other line of bimetal thermostats has as many different styles 


in production. So if you want close control, compactness, light weight — 


STEMCO_-» thermostats 
te, Ne a you ll find them all in Stemco thermostats. Combined with Stevens 

IE 5 ea application engineering service, you profit from important savings of being 
quick acting * positive acting able to use a production line Stemco thermostat for your special needs. 
snap acting * shock resistant Let's match our experience and enthusiasm against an hour of your time 
light + compact * adjustable A card or call will bring our representative on the double 

aTelamrelel diel oii ( 
open type 
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